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FIELD EXPERIMENTS
TAMES ATK INSO N.
The season of 1900 was an unusual one throughout. The 
large rainfall during the growing months was in most respects 
favorable to plant growth as indicated by the magnificent 
crops that were harvested, though for the best results in some 
forms of experimental work, a drier season is essential. Forex- 
ample, an experiment was undertaken to determine the effect of 
cutting clover in different stages of maturity upon the quanti­
ty and quality of the cured hay from two cuttings, but owing 
to the difficulty in curing 011 account of wet weather, the re­
sults were not ascertained. The favorable conditions of 
growth also caused small grains to lodge badly, which greatly 
interfered with their proper maturity, and also hindered the 
collection of data regarding the characteristics of varieties. 
Attention is called to the ample yields recorded in some of the 
reports which follow. As was said before this was partly due 
to the favorable growing season together with the fact that 
many of the experiments were conducted in small areas, a 
condition generally favorable to large returns. However it 
must be said that this should not be considered a source of 
error, as the largest areas were always used consistent with 
the supplying of uniform conditions throughout each experi­
ment. The size of plot varied from one-fortieth of an acre to 
five acres. In case of some of the corn experiments whole 
fields, including as much as twenty acres, on the college farm 
were devoted to the growing of the best varieties, this being 
cited to corroborate the results obtained in the smaller plots.
CORN.
Nineteen varieties of corn were grown in 1900, this num­
ber being chosen as the best out of fifty grown in ‘98 and ‘99.
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In this case small plot conditions are identical with field con­
ditions, the hills being forty inches apart, there being no space 
between varieties. The corn was all planted May 12th on 
well manured ground. In the following table is given date of 
ripening, percentage of corn in ear, pounds of grain per bush­
el and the yield per acre:
VARIETY. Date of 
Ripening.
Corn in 
Ear.
Grain per 
Bushel.
Yield per 
Acre.
P er Cent Pounds. Bushels.
Reid's Y ellow  D e n t ............................ Sept. 10th 85.5 59.9 100.3
Legal T en d er ......................................... •• 13 “ 87.0 60.9 96.3
Snowflake W h ite ................................. 7 “ 84.4 59.1 95.1
E arly Y ellow  R ose............................... 4 85.4 59.8 94.5
Seckler’s P er fec tio n .......................... “ 10 “ 92.3 64.6 92.4
Champion W hite P earl...................... “ 14 “ 86.2 60.3 90.9
Golden B ea u ty ....................................... 10 “ 82.6 57.8 89.7
M ammoth C uban................................. “ 10 “ 84.4 59.1 86.5
W estern Y ellow  D e n t........................ “ 15 “ 86.8 60.8 83.7
N ebraska W hite P r ize ............. ........ 4 *4 81.7 57.2 81.5
L enocher's H om estead ...................... 4 .4 84.7 59.3 80.6
Star L earning......................................... 4 85.0 59.5 80.6
Iow a Silver M in e ................................. 85.7 60.0 79.5
R iley’s F a v o r ite .................................... n 2 “ 86.9 60.8 78.7
W estern W hite D e n t ......................... 3 “ 85.4 59.8 78.0
Iow a Gold M in e .................................... 3 “ 86.6 60.6 74.1
Pride of the N o r th .............................. o “ 86.3 60.4 71.2
Goddard’s K ing of E arlies............... 3 ‘ 80.3 5P.3 67.9
W isconsin E arliest D e n t................. Ang. 15 ‘ 87.8 61.5 52.5
The largest yielders in the above table are all selected 
stock. Mr. J. L. Reid, of Delavan, Illinois, has been breed­
ing and selecting Reid’s Yellow Dent for a period of thirty 
years and has now obtained a variety that is wonderfully pro­
ductive. The ears are uniform; are well filled out at butt and 
tip; the rows are straight and exceedingly well packed togeth­
er. The kernels are narrow but very deep, being somewhat 
on the shoe-peg order. Characteristic ears of this variety 
are shown in Fig. I.
Legal Tender has been improved by Nims Bros., Emer­
son, Iowa. This is one of the later maturing varieties and is 
better adapted to the middle and southern part of the state. 
The ears of this variety are of good length, well filled from 
butt to tip and it is withal a lusty, vigorous variety. Where 
a goodly share of fodder is desired together with liberal yield 
of grain, these requirements are combined in the Legal Ten­
der. It is shown in Fig. II.
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F ig . I. C haracteristic Ears of Reid Y ellow  D ent Corn.
Snowflake White and Early Yellow Rose have been 
improved by Mr. A. B. Armstrong, Shenandoah, Iowa, and 
are excellent yielders. The latter has rather taken the place 
of Capital and Mortgage Lifter, being very similar in charac­
ter though a better yielder. It is one of the earliest corns 
and well adapted to middle and northern Iowa. Although a 
selected variety it may still befmuch improved before the type 
is fixed, as there is tendency to too much variation in the 
size and shape of the ears. This variety was grown extensive­
ly on the college farm where it produced 97 bushels per acre.
Iowa Silver^Mine, although somewhat lower injyield this 
season is nevertheless one of the safe white corns for central 
and northern Iowa. The ears are shorter and the kernels broad­
er and more shallow than the best yellow corns, though the 
percentage of grain in ear is up to the average, being nearly 
86 per cent. Silver Mine ears are shown in Fig. III.
To the experienced corn breeder it may seem that the 
percentage of grain in ear is exceedingly low in a great many 
cases. Where this is below 85 per cent it is getting to the
5
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F i g . I I .  Good R epresentatives of Legal T ender Corn.
point where there is need for improvement. However this 
data was obtained, not by shelling select ears, but by using 
the corn as shoveled from the wagon;, The best developed 
ears from improved varieties nearly all yield from 86 to 88 
per cent, seed being selected from this class. When a higher 
percentage than this is sought some care is necessary to 
maintain the proper corelation of the parts of the whole plant. 
If seed is selected only from vigorous plants ears may be 
chosen with an exceptionally fine cob, even as low as ten per 
cent, though there is danger attending the practice of select­
ing only the ears having the finest cob. Yield per acre is the 
first consideration, though this is usually proportional to the 
care exercised in selecting the seed.
C U L T IV A  J IO N  :— \ u  experiment comparing deep and 
shallow cultivation of corn has been conducted during the last 
two seasons. By deep culture is meant a depth of five inches 
w7hile shallow means a depth of about two and one-half inches. 
In 1900 the corn was planted on May 9th on well manured 
ground. First plowing took place May 25th, second June 5th 
and third June 19th. Eight plots were used in this experi-
6
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F jg. I l l  T ypical Ears of the Silver M ine Corn.
ment, and the results given are an average of four plots in 
> each case. In the following table is given the yield during 
the last two years:
B u s h e ls  P e r  A c re .
M E T H O D  O F  C U L T IV A T IO N .
1899 1900 A v e ra g e  
(2 y e a rs )
Shallow  C u ltivation ............................ .. .......................... 72.0 92.7 82.4
D eep C u ltiva tion ............................................... ............... 69.0 89.1 79.1
This larger return from the shallow culture we believe is 
due to the fact that less injury is done to the surface root sys­
tem, more especially during the latter part of the season. It 
may be said in support of this conclusion that in each trial the 
outcome was uniformly favorable to shallow cultivation. 
While these results corroborate the theory of cultivation, yet 
shallow culture cannot always be recommended without some 
qualification. If the surface has not been thoroughly stirred 
just before planting weeds may get such a start as not to be 
disturbed by the shallow shovel, in which case deep plowing 
is at first a necessity, after which shallow culture may be in­
troduced. In ‘99 the yield was increased by continuing the
7
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cultivation with one horse after the crop was too large to use 
two, the idea being to conserve moisture by surface stirring. 
The same experiment was conducted last season but without 
results, owing no doubt to the fact that the moisture supply 
was abundant during July and August. When large cracks 
appear in the soil during these months the returns will justfy 
further shallow culture.
S E L E C T IO N  OF C O R N :—The vast improvement that 
has been wrought in domestic animals during the last century, 
stands as an imposing example of what may be accomplished 
by skillful breeding and selection. This improvement has 
been an out and out gain to humanity, no other interest 
having been sacrificed to contribute to its advancement. If 
production has been increased, it has not led to overproduc­
tion, as the world cannot have too many animals of the right 
sort. It is now pretty well ascertained that the principles in­
volved in the improvement of stock are applicable to plants 
also. The fact that the yield throughout the corn belt is be­
tween thirty and forty bushels per acre would indicate the 
need of some form of improvement. A full stand of corn, 
three plants to the hill, hills forty inches apart, each producing 
an ear weighing one pound would yield 160 bushels per acre. 
This of course is ideal, but why not attain at least half way 
to this ideal?
As said by Darwin, “ Selection is the preservation of the
favorable individual differences and variations,Sand'the de-
dftl " t
struction of all others.” When we consider that dent corns 
had their origin in flint varieties it must be acknowledged that 
considerable improvement has already been made. However 
it is the work of the breeder to destroy traces of this ancestry 
to the greatest possible extent in aiming to establish heavy 
yielding dent varieties. Whenever a tendency to the flint type 
appears it means fewer rows on ear, more shallow 
kernels, and a smaller ear throughout, a combination of de­
fects conducive to poor returns. Reverted corn is shown in 
Fig. IV. Note the small number of rows with large space 
between, and the shallow kernels as indicated by the small 
circumference. In the variety tests all those showing a ten­
dency to revert, gave a low percentage of grain in ear. This 
class of corn has also a greater tendency to produce nubbins 
than the clearly defined dents. Our practice is to discard ev­
erything showing a tendency to be flinty[jin the tip and butt 
kernels.
Another poor type of ear is shown in Fig. V. The butt
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F ig  IV . Reverted Ears, Show ing Large Space B etw een Rows, Few  
Rows on Ear and Small C ircum ference.
is of sufficient size, but instead of maintaining this size through­
out the entire length, or a t least to a point within two inches 
of the tip it tapers regularly throughout. In Fig. II. are shown 
ears that are fairly perfect in this respect. A crop from seed 
taken from tapering ears is sure to contain many nubbins, b ]  
Still another defect is shown in Fig. VI. These ears are of 
good length and shape as well as being strongly dent in char­
acter, the principal defect being the large space between rows. 
They only yielded 83 per cent grain in spite of the fact that 
they were good types, barring this one defect. Such ears will 
yield considerably to a twisting pressure and should be dis­
carded in selecting seed.
Fig. VII. shows an ear of corn carrying width well through­
out, rows closely packed together and of well defined dent 
type, unevenness of kernel being the defect in this case. In 
selecting for seed such ears should by all means be rejected as 
grain of this kind can not be planted evenly. A planter set 
to drop three average kernels per hill will occasionally drop 
as many as five or six of the smaller grains, which of course
9
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Too Tapering
F i g . V. Ears T apering T hroughout E ntire L ength . A Crop From  
Such Seed will Contain Many N ubbins and Barren Ears.
means a goodly share of nubbins in the crop.
Another precaution should be taken in se!e;tingseed corn, 
namely that of choosing only such ears as are well filled out 
at tip and butt. The former should completely cover point 
of ear while the latter should press closely around base of 
husk. A barre.ness in either place indicates weak sexual or­
gans and is a defect most likely to; be transmitted and one 
which rapidly leads to degeneration in other directions. The 
idea prevails, even among experienced corn growers, that the 
tip and butt kernels are male and therefore by all means should 
be preserved. For such a belief there is no foundation in 
fact. Every kernel on a sound ear of corn has the ability to 
produce a plant having both the male and female organs, 
whether it be taken from the tip, butt, or middle of the ear. 
This is not equivalent to saying that the plants from these ker­
nels are all identical. Many of our best corn growers adopt 
the practice of usins: the seed from the entire ear, the reason 
for this being that the plants lrom the tip and butt kernels do not 
bloom exactly when those from the middle kernels do, and
10
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F i g . V I .  W ell Dented Type but too M u c h  Space B etw een Rows
by this means the period of pollination is extended, thereby 
insuring a more complete fertilization of the ovules. Experi­
ment? at the Ohio Experiment Station indicate that the p e­
riod of maturity is the same whether the seed is taken from 
the middle or ends of the ear. At that station seed was se­
lected from the different parts of the ear for nine consecutive 
years, each year the seed being preserved “ from the butts of 
ears grown from the butt grains the y^ar previous, middles 
from middles, and tips from tips in like manner.” The fol­
lowing table taken from their bulletin gives the average re­
sults for nine years:
Seed From■ * •
' * ' ......
Barren 
S ta lk s '
Total i
Grain
,Fars Nubbins
Total Weight 
of Stalks
No Bushels Per Cent Per Cent Pounds
B u t t s ...................... 99 58.86 i 60 34 2848
M id d le s .................. 100 59.27 04 30 2925
T i p s _____  . . . . . 102 58.70 ‘ 05 30 2974
11
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F ig . V II. A Good Ear but Grain too Irregular .in Size and Shape.
Causing U neven P lan tin g
While it is to be regretted that another plot was not ad­
ded to this in which the kernels were mixed, yet the results 
given in the above table shed much light on this problem. If 
there is no advantage in using all the seed taken from the 
ear, there is good reason for rejecting both the tip and butt 
kernels. As these grains are much smaller they tend to in­
duce irregular planting. Plates that will drop three kernels 
from the middle of the ear will sometimes drop as many as 
five or six of the smaller grains, in which case the crop is ir 
regular and the proportion of nubbins greatly increased.
The following student’s score card covers the principal 
points to be borne in mind in selecting corn, the relative im­
portance of each being indicated by an assigned value:
12
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IOWA A G RICULTU RAL COLLEGE
D E P A R T M E N T  O F  A G R IC U L T U R E
S t u d e n t ’s  S c o r e  C a r d
D E N T  C O R N
SCALE OF POINTS.
Perfect
Score.
SH A P E  A N D  U N IF O R M IT Y  OFvE X H IB IT ...............................
E ars uniform  in len gth , shape, circum ference and g en er­
al appearance, and placed in such a m anner as to pro­
duce a good effect.
10
P U R IT Y  OF COLOR IN  BO T H .G R A IN  A N D  COB ..................
N ot only should be uniform  in each ear but throughout 
w hole exhibit. G rains of ('foreign pollination  are espec­
ially undesirable. Cobs m ust be uniform  in color.
10
F IL L IN G  OUT A T  E N D S ........................................................................
Cobs should be covered to tip. .and bu tt kernels should  
press closely  to b ase |o f husk
20
PE R FE C T IO N  A N D  U N IFO R M IT Y  OF G R A IN ........................
K ernels should be deep, butt and tip  kernels should show  
d en t type. A tendency to flinty appearance is very un­
desirable.
8
L E N G T H  OF EA R  (1034 IN .) ............................................................... 9
G reater len gth  is not objectionable if accom panied by 
other good qualities.
CIRCUM FERENCE OF EAR (7}£ I N .) .............................................. 8
SPACE B E T W E E N  RO W S...................................................................... 10
Rows should fit closely together, thu s g iv in g  the ear a 
firmness th a t will yield but little  to a tw isting  pressure.
PERCEN TAG E OF GRAIN IN E A R .................................................. 25
A t cribbing tim e from 83 to 85 per cen t. A fter  thorough  
air drying from 88 to 90 per cen t. A higher percentage  
not desirable.
T O T A L ............................................................................................................... 100
13
Atkinson: Field experiments.
Published by Iowa State University Digital Repository, 1900
373
As to time of selecting seed corn we believe most em­
phatically in doing this after the crop has become well ripen­
ed, some time before the early frosts. Our practice is to go 
through the field at this time, bag over our shoulder, examin­
ing all ears growing on suitable plants and choosing only 
those showing the nearest approach to perfection. After se­
lecting in this manner ears are placed in a room where the 
temperature never approaches the freezing point. Care is 
taken not to have the seed corn piled up to any considerable 
depth, in fact where the quantity is not large the husks are 
tied together and thrown over poles in groups of six or eight 
ears.
C O R N  S H R IN K A G E ;—A report of this experement 
was given in bulletin 45 , from which the following summary 
was taken, being the shrinkage on 7,000 lbs of corn in one 
year:
During the first three months, or from Oct. 19th to Jan. 
19th the loss was 630 lbs., or 9 per cent of the original 
weight. From January 19th to April 19th the loss w as 390 
lbs., or 5 4-7 per cent of first weight. During the next three 
months the loss was 22c lbs., or 3 1-7 per cent of original 
weight. During the last three months, that is from July to 
October, the loss was 190 lbs., or 2 5-7 per cent of the orig­
inal weight. The loss during the whole period was 1430 lbs. 
or a fraction more than 20 per cent. This means that a 
bushel of corn weighing eighty pounds in a condition similar 
to this will weigh sixty-four pounds at the end of one year; 
or if calculated to weigh seventy-five pounds at time of stor­
ing, will weigh sixty pounds at the end of one year.
The crib was emptied and refilled with 7,000 lbs. of corn 
from the crop of '99, Oct. 19th When stored this corn v\as 
much drier than the crop of ‘98, which partly accounts for 
the smaller shrinkage duiing the second year Another fac­
tor which tended to lessen the shrinkage was the large rain­
fall during the season of 1900. During certain periods the 
weights were increased as much as two hundred pounds in 
one month, due fo the moisture taken up by ct.rn and crib. 
The shrinkage during the fin-t three months was400 pounds, 
or 5 5-7 per cent. During the next few months the shrink­
age was small owing to weather conditions, being 460 pounds 
at six months and 520 pounds at nine months. The largest 
shrinkage had taken place August 9 th, the corn at this date 
weighing 6365 lbs. thus giving a loss during the year of 635 
pounds, or 9 2-7 per cent. At lhe end of one year the grain
14
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contained 12.14  per cent of moisture while the cob contained 
25.82 per cent. This corn was again stored in order to de­
termine the shrinkage during the second year.
OATS.
Thirty-five varieties of oats have been grown two years 
in succession on the Experimental grounds. Sixteen of these 
have given such results as will justify publication of their rec­
ords at this time. In the following table is given the average 
yield per acre for two years, also the date of ripening in 1900:
V A R IE T Y . D a te  o f Y ie ld  p e r  A cre .
R ip e n in g . A v e ra g e  tw o  Y e a rs .
N ew  Salt L a k e ........................................... July  19th 58.8 bushels
Silver M in e ................................................... .. 17 .. 58.7
N ebraska Gold Mine .............................. “ 18 “ 58.2
Green M ounta in ......................................... •• 20 “ 57.5
E arly D a w so n .............................................. 12 .. 56.5 "
Siberian ......................................................... 19 " 56.4 ‘;
Red R ust P ro o f......................................... .. 16 “ 56.0
E arly Champion ....................................... h •• 55.2
W hite S w ed e ............................... ................. 19 •• 55.1
W hite B e lg ia n ......................................... 17 ” 53.6
L in co ln ............................................................ 18 •• 51.5
H enderson's C lydesdale .......................... 17 '• 51.4
B lack R u ssia n . . . .  ................................... 15 •• 50.7
J o a n n ette  B lack ....................................... 19 •• 49.5
I llin o is ............................................................. 18 “ 46.0
N ew  Z ea la n d ................................................ .. 2 i  .. 41.3
W hite R u ssia n ............................................. •• 25 '• 39.3
Oats were lodged badly last season, and scarcely had an 
opportunity to ripen naturally. It will be noticed that some 
of the later ripening varieties gave the best yield. Under fa­
vorable conditions this is natural, as the longer the season of 
growth the better the crop However, we favor the growing 
of early maturing varieties for the reason that they are not so 
apt to rust, besides being much better nurse crops and well 
suited for the establishment of clovers and grasses.
The varieties best suited for this purpose are the Early 
Champion and Early Dawson. The former for two years has 
yielded within three bushels of the best late oat and the lat­
ter two bushels, though Early Dawson ripens about one week 
later than the Early Champion. These varieties are shorter 
in the straw and finer in the leaf than the later sorts.
In addition to the above a number of new imported va­
rieties were grown, some of which are very promising. One
15
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of theSe ripened July I2th and yielded 72 bushels per acre. 
This one will be grown in larger area next season and if it 
maintains its good record it will be placed on the market as 
soon as acclimated.
BARLEY.
Of the nineteen varieties of barley grown the last three 
seasons the following five seem adapted to Iowa conditions:
VARIETY. Date of 
Ripening.
Yield per Acre. 
Bushel.
M andscheuri................................................. July 6th
“  5 “
74.4
70.4
“  1 “ 56.9
“  6 “ 53 8
“  3 “ 44.4
Mandscheuri or Manshury, as it is sometimes called, has 
given excellent results not only in this locality but in many 
parts of the state However it must be said that it is better 
for feed than for brewing purposes. The season is so short 
that it seems almost impossible to procure any variety'of bar­
ley that will weigh more than 48 pounds per bushel. The 
heavy dews that prevail also render it difficult to*grow barley 
of a bright golden color. Because of these conditions the 
question of suitable barleys for Iowa depends more on their 
feeding value than their suitability for brewing purposes. 
This being true, the yield per acre is of more importance than 
any other factor.
Success is a beardless variety, though the grain'much re­
sembles the Mandscheuri. The straw is short and it usually 
matures about one week earlier than the bearded barleys. As 
it is also a light stooler it is one of the very best nurse crops. 
Champion beardless is also beardless and much iesemblesthe 
Success in its general characteristics, though matures some­
what latei.
SPRING WHEAT.
In the spring of ’98 a number of improved cross-bred wheats 
were received from the Minnesota Experiment Station. The 
first season these wheats did very poorly and seemed entire­
ly out of their proper latitude. From the first crop seed was 
taken-and sown again in ’99, the crop doing much better this 
year. The best seed was again selected and sown in 1900
16
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ing indeed.
In the following table is given the varieties in the order of 
yield in 1900:
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V A R IE T Y .
Y ie ld  p e r  
A c re  (b u s .)
33.0
30.5
27.5
27.5
P resto n ........................ ....................................................................................... 26.8
26.7
25.7
24.7
24.5
23.7
23.5 
22 7
22.5
22.2
22 0
22.0
M innesota (No. 169)....................................................................................
P illsb u ry . . . . .....................................................................................................
21.7
21.3
21 2
M innesota (No. 155)...................................................................................... 20.5
M innesota (No. 157)............................ .......................................................
Wild G oose........................................................................................................
20.2
19.5
Red F er n ............................................................................................................ 19.5
19.3
Although the Blue Stem is surpassed by many varieties we 
are not sure that the time has arrived to discard it. As it is a 
late maturing variety it is more apt to be affected by the rust 
though under favorable conditions it is an excellent variety. 
Preston, Advance, Stanley and Percy are also cross-bred wheats 
received from the Experiment Station, Ottawa, Canada. Some 
of these are becoming acclimated and are quite promising. 
Early Java was received from the southern part of Nebraska, 
where it ripens as early as July 4th It matured July 20th 
with us and gave the second largest yield per acre of all va­
rieties grown.
O A T S  A N D  W H E A T  I N  M IX T U R E :— O u t  ear­
liest spring wheat requires about the same length of sea­
son to mature as the latest oat. White Russian oat and 
Blue Stem spring wheat mature about the same time and were 
used in this experiment during the last two years. The fol­
lowing table gives the results during this time.
17
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Yield per acre (pounds)
MIXTURE.
1890 1900 Average 
2 years
O ats 4 pecks, w h e a t 4 p e c k s ........................................... 1880 1849 1860
*■ 5 “ 3 “  ........................................... 1760 1770 1765
“  6 “ 2 “  ........................................... 1490 1600 1545
“  7 “ 1 “  ........................................... 1440 1700 1570
W h e a t a lo n e ............................................................................ 1250 1590 1420
O ats a lo n e ........... ........................................................................ 1040 1370 1205
These results show that it is advantageous to mix oats and 
wheat in any of the above proportions for feeding purposes. 
To get favorable results from mixing seed in this way it is 
neccessary to use varieties that mature at the same time
SPELTZ.
Speltz is a plant very much resembling wheat in its habits 
of growth, though unlike wheat the chaff adheres to the grain 
when threshed. For this reason it can not be used fr>r flour 
making, but is instead a food for stock. The straw is shorter 
and stiffer than wheat, less liable to lodge and rust, while it 
yields much larger. It is sometimes used as a fodder plant 
when cut green and cured though I can not see that it has any 
advantage over any of the cereals for this purpose. In ’99 
Speltz yielded 2200 pounds of threshed grain from an acre, 
while in 1900 the yield was i960 pounds from the same area. 
The grain as it comes from the threshing machine weighs about 
thirty-five pounds to the bushel, or about the same as heavy 
oats. Its feeding value is shown in the following table, in 
which it is compared with oats:
W ater Protein Crude Fiber F a t Carbo-Hydrates
S p e ltz ............................ 9.05 12.67 10.50 2.60 60.40
O ats...............................11.00 11.80 9.50 5.00 59.00
It will be seen from the above that its feeding value is quite 
similar to that of oats, the Speltz being somewhat richer in 
protein but lower in fat. Though we have not tried it there 
can be little doubt as to its palatability. as it is nothing more 
or less than wheat and chaff combined. Its value as a crop 
for Iowa will depend entirely upon its ability to outyield the 
cereals that are already common, as it has no superiority in 
other respects.
18
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SORGHUM.
Experiments in growing sorghum were begun in ’99 and 
continued in 1900. Where judicious use is made of the corn 
fodder there is little need for sorghum on the average Iowa 
farm, though the corn fodder is so often handled as to be 
almost valueless as a food. In such a case sorghum will make 
a valuable adjunct to the supply of roughage. In the first 
place it will thrive where the supply of moisture is not suffi­
cient to produce corn fodder, and will also greatly outyield 
corn fodder under similar conditions. Our crop which was 
seeded May 2 1st on well manured ground was ready for cut­
ting Aug. 27th, the seed being quite firm at the time. As it 
was badly lodged the binder could not be used and so the 
mower was used. The yield of green fodder was twenty-nine 
tons per acre. During the next eleven days after cutting the 
sorghum was tedded three times, after which it was put into 
shocks ot about 500 pounds each. At this time it had cur­
ed into twelve tons of sorghum hay, though it was scarcely 
dry enough to place in mow or stack The fodder was left in 
this form and is now being fed to stock, being drawn from the 
shocks to the yard daily. Owing to the exceedingly wet fall 
the fodder is not in such good condition as last season, though 
it is relished by horses and cattle.
Experiments in sowing different quantities of seed per acre 
were conducted this year with the result that practically the 
same yield was produced from the forty, eighty, and 120 
pounds per acre. The fodder from thick sowing grows finer, 
though it is some what more watery. Sorghum from thick 
sowing contains less sacharine matter and is less likely to 
derange the animal’s system.
S O R G H U M  A F T E R  B A R L E Y :—It is often desirable 
to supplement the supply of hay and fodder after the regular 
cereal crops have been seeded, when it becomes known that 
hay will be light. In order to shed some light on this an ex­
periment was conducted in seeding sorghum after barley. Suc­
cess barley was used which matured early, being harvested 
July 2nd. After the removal of the barley July 1 ith  the ground 
was plowed lightly, well harrowed down and then seeded to 
sorghum at the rate of eighty pounds per acre. The ground 
being moist at the time of seeding, germination was rapid. 
The crop was in full head Sept. 20th, being about seven feet 
tall at this time. It was cut Sept. 29th just in time to escape
19
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the first heavy frost, the seed being in the late milk and ear­
ly dough condition. It yielded twenty-one tons of green sor­
ghum per acre at time of cutting, which cured into seven tons 
of sorghum hay. It was put up in large shocks ten days af­
ter cutting and allowed to remain until required when it is 
drawn directly to the stock yards. This fodder is coming out 
in excellent condition at the present time (January),* having 
a fresh green appearance and being very palatable to stock.
The greatest obstacle in the way’of growing sorghum after 
an early cereal crop is in getting the seed to germinate How­
ever, if the ground is prepared immediately after the removal 
of the crop and the seed sown with a drill and covered about 
three inches deep, it will seldom happen that there is insuf- 
ficent moisture to insure germination.
RAPE
The acreage devoted to the growth of rape may profit­
ably be increased throughout the State. For the benefit of 
those who are not familiar with the habits of the plant it may 
be said that it much resembles the Rutabaga in appearance 
though the root is fibrous and is of no value for food, the 
leaves and stems onlv being used. Owing to its very suc­
culent nature it cannot be cured or preserved in any way but 
must be pastured or cut and drawn directly to the feed yards. 
It furnishes excellent pasture for hogs and sheep being one of 
the cheapest fattening foods for such stock that can be grown 
on the farm.
P R E P A R A T I O N  OF T H E  S O IL .—Rape is naturally 
so rugged that it requires but little pampering. However, 
where large yields are expected there must be some skill exer­
cised in preparing for the crop. Where possible the soil should 
be manured in preparation for rape. After plowing in the 
manure the surface should be well prepared by harrowing and 
cultivating, after which the seed may be sown in rows 24 
inches apart or broadcast. In the former case an opportunity 
is furnished to intertill with the horse-hoe and thus clear the 
land of weeds. Two and one-half or three pounds of seed is 
sufficient when sown in rows, but almost twice this amount 
is necessary if sown broadcast. On well prepared soil where 
seeding was done in rows the crop yielded 21 tons per acre 
on the station grounds last season.
In this case seeding was done May 24th, and harvesting
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September loth. It may be sown any time after the ground
becomes warm in the spring, or as late as August ist. I have 
seen excellent results by sowing rape on fall wheat stubble 
after the removal of the wheat. I t may also be sown in corn 
just before the last cultivation, in which case it will furnish 
excellent fall pasture. i
In ’99 sixty bushels of oats and eighteen tons of rape 
were grown on an acre when six pecks of oats and one pound 
of rape were sown together early in the spring. In this case 
the rape interfered but slightly with harvesting the oats, and 
afterwards produced a heavy growth, amounting to eighteen 
tons per acre when cut in October. In 1900, the same experi­
ment was conducted, but only on the higher and poorer land 
was this dual growth a success. On bottom land the rape 
completely smothered the oats, even when seeded ten days 
later. No doubt the large rain fall had much to do with this 
rank growth of rape. However, on light soil where fall past­
ure is desirable it is a safe practice to sow one pound of rape 
seed per acre along with the oats.
KOHL-RABI
On much of the low land of Iowa it is impossible to grow 
rutabagas, as they are prone to develop top and neck rather 
than root. W e find that the conditions most unfavorable to 
their growth are those must suited to the growth of Kohl- 
Rabi. Unlike rape it is the root of this plant that is of value 
for food, though the top would furnish good sheep pasture 
during the month of October. The crop this summer was 
grown on ground similarly prepared to  that upon which rape 
was grown. Seeding was done May 24th, in rows 24 inches 
apart, the plants afterwards being thinned in the row to one 
foot apart. In October many of the roots weighed six and 
eight pounds and y6t  were smooth and free from coarseness. 
At time of harvesting the crop yielded a little more than 
twenty tons per acre. They are keeping well in the cellar and 
are now being fed to sheep and are much relished by them.
SOY BEANS
As a highly nitrogenous food there is possibly a place for 
the Soy Bean in Iowa, providing a variety can be secured 
that will ripen its seed and yield well. One variety has been 
grown on the station grounds for a number of years that is
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showing signs of being acclimated. One acre was planted in
rows 24 inches apart May 22nd, the seed being dropped about 
one inch apart in drill. The horse-hoe was used freely to keep 
down weeds during the summer. September 28th the crop 
was ripe and was harvested on this date, the acre yielding 
1827^ pounds of beans when threshed. One could not expect 
such a heavy yield every year, though there is reason to 
believe that the plant is becoming rapidly suited to our condi­
tions.
Some idea of its richness in food elements may be gained 
from the following table, oats being given for the purpose of 
comparison:
Crud* Carb.
Water. Protein. Fiber. Hydrates. Pat.
O ats................................. 11.0 11.8 9.5 59.7 5.0
Soy B e a n s................. .. 10.8 34.0 4.8 ' 28.8 16.9
From the above table it is apparent that Soy beans are a 
highly nutritious food, especially in flesh forming constitu­
ents. The greatest difficulty in their production is that of 
harvesting though I see no obstacle in the way of their being 
handled by the regular pea harvester, which may be intro­
duced if required.
SUGAR BEETS
Something over 400 acres of sugar beets were growing 
in Iowa in 1900, the crop being m anufactured into sugar by 
the St. Louis Park factory, Minnesota. Mr. F. S. Currie of 
Webster City writes that 220 acres were grown in Hamilton 
county. The beets were sold for $3.50 per ton at the nearest 
depot. Mr. Currie says that “comparatively few farmers were 
satisfied with the results obtained, though very few gave the 
crop the necessary attention. A few were well satisfied, clear­
ing as much as $40.00 per acre.” There is no prospect for a 
factory in Hamilton county and beet growing will not be 
continued  during the coming Season. Mr. Edgar Mack writes 
from Storm Lake that forty acres were grown in Webster 
county and the beets shipped to St. Louis Park at $3.55 F. O. 
C. home depot. Seventy acres were grown in Buena Vista 
and the beets sent to the same factory but with considerable 
dissatisfaction as to shrinkage, etc. There is no prospect for 
a factory in this county. Plenty of capital seeking invest­
ment but the industry not sufficiently encouraged by farmers.
Mr. Theron Palmeter reports 100 acres grown in Cerro 
Gordo county all of which were shipped to the factory. The
. 381
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average test of the beets from this county was 13 .7 5  per cent, 
sugar with a purity of 85.80 per cent. Mr. Palmeter thinks it 
has been fully demonstrate:! that conditions are favorable to 
the production of very best quality of beets for sugar-making 
purposes and anticipates the erection of a factory in 1902.
A number of samples were sent to the station for analysis 
from three of the counties mentioned the results of which are 
given below in the following table:
Number of 
Samples. Sugar. Purity.
Per Cent. - Per Cent.
Cerro G o rd o .......................... 0 12.07 78.02
W eb ster ................................... 11 12.12 82.36
B uena V is ta .......................... 4 10.75 78.37
S T A T IO N  B E E T S —About two acres were grown on 
the Station grounds. Owing to an unusually wet season the 
crop was an expensive one to handle. After planting it cost 
$22.70 per acre in labor to care for the beets. This included 
four horse-hoeings, thinning, and three hand-hoeings. Even 
then the weeds made considerable headway during August 
and September.
The first beets were harvested October 6th giving 9.63 
per cent, sugar and 81.36  per cent, purity. The second 
analysis was made in November the sugar content being 9.53 
per cent., and the purity 67.86 per cent, at this time.
V A R IE T Y  T E S T .—Eight varieties were tested from 
which the following results were obtained:
Sugar. Purity.
Per Cent.
10.44
10.14
9.82
9.73
9.71
9.58
9.44
9.34
P er Cent.
78.05
78.44
68.98
74.22
73.34
68.40 '
74.21
71.77
W hite Queen of the N o r th ..........................
K lein W anzleb en er..............................................
A ustralian  Special K lein W an zleb en er ...
1 The crop of 1900 was the poorest that has been grown 
on the Station grounds during the last ten years. The beets
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were of fair size and were a good shape though the growth 
above the surface of the ground was rather more than was 
consistent with a high sugar contents. The crop seemed 
healthy until the middle of August at which time it became 
the prey of a most injurious disease, which accounts for the 
poor quality as indicated in the above tables. A study of this 
disease was undertaken by the Botanical department, and the 
following description furnished by Mr. F. W. Faurot, assistant 
in that department.
B A  C TE R  I  OS IS  OF T H E  S U G A R  B E E T .—  This dis­
ease was first noticed about the middle of August, the affected 
plants being recognized by a crinkled condition of the leaves. 
The outer, older leaves are dead and dried up to a much 
greater extent than those of the normal healthy plants. The 
central leaves are wrinkled and the edges have a tendency to 
curl. In many cases the leaves are almost entirely dead, and 
only a few young shoots sprouting premiscuously from the 
exposed surface and sometimes only a completely defoliated 
stump is left. The green leaves of the affected plant are of a 
paler, more yellowish hue than the healthier ones and they 
are much more sensitive to the frost. A number of roots were 
cut open. These showed distinct blackened rings which fol­
lowed the fibro-vascular bundles. A number of diseased roots 
were taken to the laboratory and cultures made from them. 
From these cultures organisms were obtained which corres­
pond morphologically and culturally to those described by 
Arthur, Golden and Cunningham, but owing to the recent 
fire of the college which destroyed our laboratory, the work 
was left in an incomplete condition and was not carried suffi­
ciently far to determine whether or not the oreranisms were 
pathogenic. But on comparing observations here with the 
results obtained at Purdue it seems quite probable that the 
disease at Ames is identical with the one described by Cun­
ningham in the Botanical Gazette (2 7 : 177-192, September 
1899).
The spread of the disease seemed to be general, i. e. 
about equally distributed in all parts of the field. An attempt 
was made to determine the percentage of beets affected. A 
number of areas about ten by twelve feet square, were chosen 
at random in various parts of the field, i. e. no attention was 
paid as to whether they were the least or the most affected
24
Bulletin, Vol. 5 [1900], No. 55, Art. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
parts. That the disease was unusually severe here at Ames 
will be shown by the following table:
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AREA.
No. 1 
No. 2 
No. 3 
No. 4 
No. 5
Total Number
of Beets.
Number
diseased. Per Cent.
50 20 40.
142 73 50.7
T8 38 48.7
101 43 42.5
91 50 64.8
One affect of this disease was to greatly lower the sugar 
content, badly affected beets seldom showing more than five 
per cent, of sugar.
25
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PASTURES AND MEADOWS OF IOWA.
Iowa as a  grass state.—The importance of Iowa as an agricul­
tural state rests largely on the production of hay and grass. 
Sage* states that the hay crop of Iowa for the year 1897 
amounted to 5,301,404 tons, valued at $22,305,023. The pasture 
crop is probably equal to this, or greater. The hay industry, 
including the grass grown in our pastures, supports a large 
population.
In  the census of Iowa for 1895, f the following totals are 
given for the production of hay and grass for the state: Tim­
othy, 2,182,791 acres were cu tfo r hay, with a product of 1,726,- 
920 tons, valued a t $11,741,929; Hungarian and millet, 91,167 
acres were cut for hay, with a product of 95,095 tons, valued at 
$499,118; prairie grass, 1,760,159 acres were cut, with a product 
of 1,266,688 tons, valued at $5,859,449; 2,689,699 acres of corn 
were cut, valued a t $14,700,792. This makes a total of 14,824,- 
146 acres devoted to 'pasture and meadow purposes. The total 
product has a value of $42,063,822. The value of other grass 
products is given in another connection. Corn is the only 
product tha t exceeds in value tha t of grass.
The production of cultivated grasses has greatly increased 
during the last decade. Statistics given in the census report 
for 1880, by Hon. J. A. T. H ull,I show that 3,613,94L tons of 
hay were produced in the year 1879. A t tha t time an enormous 
amount of wild hay was shipped to Chicago and other points 
from northwestern Iowa.
Grasses.—Iowa has long been noted for its excellent pastures 
and meadows. Before settlem ent began the greater portion of 
Iowa was a great meadow, in which most valuable native 
grasses flourished. The grasses were excellent. I t  was the 
ideal land for the herdsman. Hay was cut in abundance every-
* Report Iowa S ta te  Agrl. Soc. 1897. 198.
fW. U. McFarland. Census of Iowa for 1895. 830. 1896. Des Moines.
tCensus of Iowa. 1880: 258,261.
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where. As late as 1890 the making of wild 1 ay formed an 
extensive and leading industry in northwestern Iowa. The 
chief centers of export hay trade were Bancroft, Algona, Rolfe 
and other poiots in nor.hern and northwestern Iowa. Since 
1890 many of the large tracts of northern Iowa have been 
brought under cultivation, and now small grains and corn 
are largely grown. At one time in northeastern Iowa much 
of the land was devoted to small grain culture, but the 
successive failures of this crop caused a radical change in 
methods of agriculture. W heat is now the exception. Larger 
areas are now devoted to the growing of bluegrass and other 
meadow grasses.
In a paper on the forage conditions of central Iowa, the 
writer* has said: “ West of Ames there are several im portant 
valleys—the Des Moines, Coon, and Boyer; northwest of Car­
roll there are the L ittle  and Big Sioux, the Maple and the 
Floyd. Along the Coon and Des Moines r  vers the country is 
rough, and but little  hay is cut, though much of the timber 
land is used for pasture. Along the Maple, Boyer and Floyd 
rivers the immediate banks contain some t :mber, but the flo d 
plains are open and covered with a luxuriant growth of grasses.
The forage question in central Iowa is very different now 
from what it was fifteen years ago. At that time considerable 
areas of unbroken sod still remained. Now tha wild prairies 
have almost ceased to be a factor in the production of hay. The 
extensive prairies have given way to cultivated fields and pas­
tures. Small unbroken areas occur here and there, but these 
are confined to the small drainage basins between the hills, 
and exist largely because in tiu e s  of considerable precipita­
tion these depressions are too moist for proper cultivation. 
The Boyer and Maple valleys are noted for the large crops of 
wild hay annually produced. The same may be said of the 
rich alluvial flood plain of the Missouri. This plain varies 
from a few to fifteen miles in width, the average being from 
eight to twelve. The hay crop constitutes one of the chief 
sources of revenue for the farmers of this region, and could 
be made much more im portant if they would follow a more 
rational system of cropping.
The chief hay plants cultivated in central Iowa are timothy, 
redtop, bluegrass and red clover. The principal plants used
*L. H. Pummel: Notes on the grasses and forage p lan ts of Iowa, N ebraska and 
Colorado. Bull. U. S. Dept. Agrl. Div. of Agros. 9:7.
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Fig. 138. Blue grass pasture  on College grounds, with College herd.
... ........
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in pastures are bluegrass, white clover, redtop and timothy. 
In  the Boyer and Maple valleys and on the Missouri bottoms 
the wild grasses predominate. To a limited extent alfalfa 
meadows have been started in Carroll, Ida and Woodbury 
counties. The loess hills, skirting the Missouri bottoms, are 
mostly cultivated, though unbroken wild meadows and pastures 
still remain. In  the eastern portion of this district consider­
able corn fodder is used as forage, the amount used depending 
largely on the condition of the pastures and meadows.
"
Fig. 139. Grass covered hills and forests along the Mississippi. The open places on hills contain
Andropogon and Bouteloria.
Many other grasses have been tried with varying success. 
Orchard grass, naturalized in many places, is one of the most 
successful. Tall oat grass gives some promise. Italian rye 
grass is unable to resist the cold of our winters and is a com­
plete failure. Meadow foxtail {Alopecurus pratensis) does fairly 
well as an orchard grass when sown the season before, but is 
hardly adapted to this section. The most promising of the 
recently introduced grasses is smooth or Hungarian brome. 
The short-awned brome has also been tried and is very prom­
ising. Rye and barley are often used as forage plants. Ger­
man millet and Hungarian grass fird extensive use in some 
seasons. Broomcorn millet is frequently sown in northern 
and northwestern Iowa.”
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Many native species of grasses occur, and they vary in 
quantity and quality in different sections of the state. The 
dominant grasses of central Iowa are big blue stem (Andropogon 
provincialis) and little  blue stem (A. scoparius). Both of these 
species are frequently called blue joints. Several species of 
elymus are also abundant, as wild rye of the prairies and 
meadows; wild r j e  {Elymus robustus) on the flood plains of 
streams, and dennet grass along the borders of woods. Other 
common grasses are: Indian beard grass, or bushy blue stem 
(Andropogon nutans) of prairies and open woods; ta ll grama 
grass (Bouteloua racemosa) of the dry prairies and gravelly 
knolls; nodding fescue (Festuca nutans) in woods; slender fescue 
(F. tenella) in dry, sterile soils; S h o rt’s fescue (F. shortii) in low 
prairies, a most valuable species; switch grass (Panicum virga- 
turn) in ra ther moist meadows; satin grasses (Muhlenbergia race­
mosa, M. willdenovii and M. mexicana) in moist soil of open 
woodlands and meadows; swamp chess (Bromus ciliatus) in 
open woodlands; fowl meadow grass (Poa serotina) in low 
grounds along streams; wire grass (P. compressa) and squirrel 
tail grass (Hordeum jubatum), an introduced species, in mead­
ows and waste places; blue joint (Calamagrostis canadensis), 
reed canary grass (Phalaris arundinacea), common reed grass 
(Ginna arundinacea) and floating manna grass (Glyceria aquatica) 
in marshy places and shallow water; large rush grass and 
bunch grass in dry prairies. In northeastern and western Iowa 
the above as well as some additional species occur. Among 
the la tter are western wheat grass (Agropyron spicatum), 
bearded wheat grass (A. richardsoni), blue grama (Bouteloua 
oliogostachyga), slough grass (Spartina cynosuroides) and big sand 
grass (Calamovilfa longifolia).
Leguminosce.—Members of the Pulse family cons'.itute an 
im portant part of Iowa pastures and meadows. Every well reg ­
ulated farm should have some leguminous forage plants. This 
large family contains some 7,000 species of plants. Few of these 
have deleterious properties and many of them are of economic 
importance to man. Our Iowa species vary from the diminu­
tive clover to the large Kentucky coffee tree. Many hundred 
species are valuable for forage, but only a few of these are 
grown in Iowa. All of our leguminous forage plants belong to 
the sub-order Papilionacece.
Red clover (Trifolium pratense) is the most im portant of our 
forage plants. I t  is well adapted to every section of the state;
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it stands drouth well and is not easily winter killed. The 
winter of 1898 and 1899 was an exceptional year, as it was 
killed in many sections of the state. Medium clover (Trifolium 
medium) is also frequently cultivated. Clover is not only valu­
able as a forage plant, but no other leguminous plant is so 
valuable for this state as a soil renovator. White clover* 
{Trifolium repens) is spontaneous in all parts of the state. I t  is 
a native of Europe but has long been naturalized. White 
clover is abundant in pastures, meadows and along roadsides. 
It is only valuable as a mixture in blue grass meadows. 
White clover is richer in protein than red clover and much more 
so than blue grass. The only objection made against this plant 
is tha t it causes profuse salivat'on when the seed is forming. 
Alsike clover (T. hybridum) is becoming much more common in 
this state, and has an excellent reputation as a pasture plant. 
For low meadows it is more valuable than red clover. Crimson 
clover (Trifolium incarnatum) has been tried repeatedly, but is 
not adapted to Iowa conditions. I t  suffers much from insects, 
fungus enemies and drought in late summer. Several annual 
leguminous forage plants are frequently cultivated in this state. 
The most valuable of these are Soy bean (Glycine hispida), which 
is not only an excellent drouth resister but produces a large 
amount of forage. The cow pea (Vigna catjang), though long 
and favorably known in the south as a forage plant, is coming 
into prominence in this state. Not only does it resist drouth, 
but it is productive. Experiments made here a t Ames indicate 
its great value for Iowa. The common field pea (Pisum arvense) 
is grown but little A number of our native leguminous forage 
plants are valuable. Two naturalized species are common in 
all parts of the state—yellow sweet clover (Meliotus officinalis) 
and the white (Meliotus alba). Though held in esteem in some 
of the southern states, we cannot so regard them in this state 
because of their weedy character. They are held in esteem in 
the south because they are excellent soil renovators and bee- 
men consider them valuable because they are excellent honey 
plants.
The most widely distributed of all the native leguminous 
plants is Canadian rattle-weed (Astragalus canadensis), a thrifty, 
hardy and vigorous species found in woo 3 s, low meadows and 
prairies. I t  is eaten by stock, but becomes rather woody when
♦For good accounts of clover see Beal. Grasses of N. Am., 1:320 (Ed. 2) Wallace 
Clover Book.
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Fig. 140. A lluvial bottom s of the  Missouri, covered with coarse grasses. Spartina cynosuroides,
Andropogon and Phalaris.
old. Buffalo pea, or ground plum, is common on dry sterile 
hills throughout the region and affords valuable forage. 
American vetch is one of the most valuable of the native 
legumes. I t  grows in the moist soil of low prairies and open 
woodlands. This vetch is well adapted to the conditions of , 
western and northwestern Iowa, and does well under cultiva­
tion. The prairie clovers (Petalostemon violaceous Michx., and 
P. candidus Michx.) are common on the prairie elsewhere, as 
also on the loess soils of western Iowa. These plants are 
seldom eaten by stock unless forage is scant. Dalea alopecu- 
r^ides Willd. is common throughout the loess region and has 
been introduced farther eastward. Wild vetch (Hosackia pur- 
shiana) well known as a valuable forage plant of the northwest 
is indigenous to the loess, though not abundant except locally.
I t  has been introduced into Boone county. Running buffalo 
clover (Trifolium stoloniferum Muhl.), a native, is worthy of a 
tria l under cultivation. Mention should also be made of a loco- 
p lan t (Oxytropis lambertii Pursh.) native to this region. Though 
often consumed by stock, no complaints have beeu made tha t
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it produces loco poisoning. Rattlebox (Grotalaria sagittalis L.) 
occurs in the sandy bottoms of the Missouri river. Complaints 
have frequently been made of the trouble it causes when fed to 
horses. The disease it produces has been called “crotalism. ’' 
Present and future conditions of Iowa pastures.—As has been 
said before, the native prairie tu rf is rapidly diminishing in 
Iowa, and it is no longer a great factor in the production of 
beef. In a valuable paper on the subject of the forage condi­
tions of the prairie region, Mr. Jared G. Smith* says: ‘.‘The 
amount of raw prairie land suitable for farming is rapidly 
becoming less, and before we have converted all of it into 
plowed land le t us consider whether such a course is most 
advisable. There is no longer any large tract of unbroken 
prairie east of the Mississippi river. The prairies are now con­
fined to the Dakotas, southern Minnesota, Iowa, Nebraska, 
Kansas, Oklahoma, Indian Territory and Texas. In  all these 
states the richest of the prairies have been converted into 
wheat, corn and cotton fields, to add their products to the con­
gested condition of the world’s markets. ”
The prairie lands remaining in Iowa make fine hay and 
afford good pasturage. Many of the species are highly nu tri­
tious and valuable in their places. This is especially true of 
blue joint grass (Andropogon provincialis), which covered 
millions of acres of our broad fields. For many years the 
practice of breaking up these wild meadows and planting with 
corn, oats and wheat has been followed, with the result tha t 
our m arkets have frequently been overstocked with these 
cereals. The phenomenal shortage of the cereal crops in 1897 
has stimulated farmers to put more fields into these crops, 
with the inevitable results to follow—stagnation. The ques­
tion has been weil stated by Jared G. Smith:f “ I t has been 
demonstrated, both by experiment and practice, tha t the farm er 
who sells beef, pork and mutton tha t he has produced from the 
corn and grass raised and fed on the farm, makes more money 
per acre of his land and per dollar of his capital than the one 
who grows only wheat or corn or cotton. I t  is not necessary 
to entirely discontinue raising these crops, but if we are to 
produce a surplus to be sold in foreign markets, it is best to 
export tha t surplus in the most condensed and m arketable 
form, as meat and animal products, tha t the people want to
♦Yearbook U. S. Dept. A^rl. 1895: 310. 
+ 1 c 311.
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Fig. 141. Woods with wood grasses, like Bromus. Blue grass used for pasture
in cen tra l Iowa.
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buy, rather than in the original crude and bulky state, tha t 
the people do not want to buy. ’ ’
In  the long run the farmer will make most money who 
devotes his fields to the growing of forage crops to feed to 
dairy cows, furnish beef, making use of all the raw products 
a t home, thereby saving not only much of the cost of transpor­
tation, but maintaining the fertility of the soil. By doing so 
the farmers will maintain their pre eminence in agricultural 
lines. The valuable farm lands of Iowa must be changed to 
something more productive than the growing of cereal crops 
for export sale. The Iowa farmer, whose land is worth $60 per 
acre, cannot compete with the Dakota farmer, whose land is 
worth only §10 to $15, in the growing of wheat. The stock 
and dairy industries are the avenues which will enable the 
farmer to succeed. Anything that will enhance the productive 
capacity of our soils for the production of forage conditions 
will help the Iowa farmer.
We shall therefore briefly discuss some of the more promi­
nent grasses and the maintenance of pastures. The chief glory 
of our pastures and meadows resides in the turf, which is con­
stantly being formed. Professor Brewer* says: 1 ‘I t  is believed 
tha t permanent pastures, if W d ll handled, continue to grow 
better for fifoy years or a hundred years; some say for much 
longer than th it. I t  is nearly forty years since I  was in Eng­
land, but I  well remember tha t English farmers told me tha t a 
pasture or meadow had to be a t least twenty-five years old to 
be good, and was not really excellent until the third or fourth 
rental (forty-two or sixty-three years) a t least. There was no 
other one feature in English scenery tha t so impressed me as 
the English turf, w hether seen in either the pastures, or the 
parks and lawns. Many of the parks are in fact pastures. 
One sees sheep everywhere. Even in the play grounds of the 
colleges and schools one sees flocks of sheep, kept there for 
the benefit of the turf. When Connecticut public opinion shall 
protect sheep on the Yale athletic fields from dogs, then all of 
Connecticut will be able to grow more of the mutton it con­
sumes and the state will be richer by very many millions of 
dollars. ”
“Precisely so with the turf grasses. A single species may 
exist as numerous varieties, some more robust or aggressive, 
others less so, having different capacities to withstand too wet
*Rep. Conn. Board of Agrl. 1896 : 35.
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Fig. 142. Loess hills of western Iowa where wheat grass and gram a grasses grow.
or too dry periods, to stand drouths or other vicissitudes of 
climate, or to endure or flourish under the grazing of cattle. 
Let us keep in mind, also, tha t while the natural tendency of 
plants is to produce seeds and propagate in tha t way in crops 
of grass, either when cut for hay or grazed for pasture, it is 
foliage, not seed, tha t is the aim of the farm er.”
Our own native sod of blue stem, untouched for ages, 
becomes more valuable as the years increase. Some of the 
bunches a-e several feet across and constantly increasing in 
size. When untouched by plow or mower these grasses form a 
lusty growth, frequently reaching a height of six or seven 
feet, yielding two tons of hay to the acre.
Such meadows could still be retaioed. The native prairie 
sod would afford equally valuable pastures but for the over­
stocking. This native sod at one time not only contained a 
large number of species of different grasses as rich in nutrient 
qualities and produced as bountiful crops as any pastures east 
of the Mississippi, affording a great source of revenue. But 
during the last decade this has changed. Jared G. Smith*
*1. C. 311.
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says: “I t  was a magnificent legacy to the rancher and the 
farmer. To the one it promised food for a million cattle; to 
the other it proved the golden possibilities of a soil tha t would 
bring forth bountiful harvests. ”
H. L. Bently,* speaking of the conditions of speculation and 
overstocking in Texas when the large pastural belt of the cen­
tra l part of tha t state was opened by the Texas & Pacific R. 
R  , says: “ Range rights, herds of cattle and flocks of sheep 
changed hands a t fabulous prices. Men of every rank were 
eager to get into the ‘ cow business. ’ In a short time every 
acre of free grass was stocked beyond its fullest capacity. 
Thousands of cattle or sheep were crowded on the ranges 
where half the number was too many. The grasses were 
entirely consumed; their very coots were tram pled into the 
dust and destroyed. In their eagerness to get something for 
nothing, speculators did not hesitate at the permanent injury, 
if not total ruin, of the finest grazing country in America.
From tha t day to the present little  intelligent effort has been 
made to improve the pastures and again cover them with the 
rich vegetation which the soil is capable of supporting. I t  is 
not yet too late to remedy the evil, but no time is to be lost. ’ ’ 
Happily, however, the state of Iowa is in a region with suf­
ficient rainfall to insure permanent meadows and pastures of 
the more improved cultivated grasses In western Wisconsin, 
bordering on the state of Iowa, I have known meadows and 
pastures of blue grass which have been in use more than a 
quarter of a century and to-day are as productive as when 
started. These meadows and pastures consist of blue grass, 
timothy, orchard grass, red top, red and white clovers. One 
hundred and sixty acres of pasture on my father’s farm will 
support 100 head of cattle during the season. The conditions 
are somewhat exceptional since it is partially under irrigation. 
The broken hillside meadows, while not so productive, still are 
most valuable for pasture and hay purposes; they have not 
deteriorated. These same conditions prevail in .Allamakee 
county where the conditions a re very similar. In central Iowa 
there are meadows which have been in continuous use for a 
long period of time. The college campus, a considerable body 
of land, has been in sod for twenty-six years. This blue grass 
sod is as firm as any pasture in central Iowa. The conditions
* A report upon the  grasses and forage p lan ts of cen tral Texas. Bull. U. S. Dept. 
Agrl. Div. of Agrost. 10:9.
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Fig. 143. Swamp grasses in we item  Iowa, along the  Missouri. Phraquites and Phalaris.
prevailing are somewhat different from those in a pasture as it 
is not cropped by live stock. I t  is, however, cut two or three 
times a year. There can be no question tha t a pasture treated 
carefully and judiciously will show a continuous improvement 
from year to year. I t is a mistaken policy to destroy a blue 
grass pasture when it is once well started. I t  should be 
retained. I t  may be maintained at a much less expense than 
when planted with c:rn . Though it may produce little most 
seasons duriog the months of July  and August, yet taken year 
after year it is much more profitable than an acre of corn. 
Timothy, of course, is not adapted for pasture purposes, and 
may be turned under after the second season. Hungarian brome 
grass, though not tried extensively as a pasture grass will, no 
doubt, prove much more valuable for the pasture than timothy.
Mr. McKay* who has had some experience with this grass 
in the northwest territories says it is well adapted for grazing 
purposes.
* Rep. Experim ental Farm s. 1896:398.
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Solving of grass seed.—The savin? of grass seed is one of the 
many important questions connected with a meadow or a pas­
ture. Storer* says: “Every farmer would like to know what 
kind of grasses are best adapted to bis own particular fields, 
and to know just what conditions the soil should be brought to 
in order to the utmost economy of production both as regards 
fertility, firmness, and fineness of tilth and in respect to moist­
ure. and amount of sowing. ” I t  is important to know what 
soil is best adapted for certain grasses as well as the amount 
of seed to be sown per acre. The depth a t which seeds should 
be plaQted is an im portant problem for the farm er to consider. 
For our agricultural grasses it is im portant to have the soil 
well drained. The drainage need not be as thorough as for the 
cultivated cereals. Blue grass, timothy, orchard grass and 
awnless brome grow successfully on any of our prairie soils. 
They are not nearly so successful on hard pan soil. In  s ta rt­
ing a meadow or pasture the soil should be well prepared. I t  
is better to s ta rt the meadow or pasture on soil which has been 
cultivated with cereal crops for several years. A well culti­
vated corn crop, followed by wheat or other cereal crop will 
put the field in excellent condition. The field should be in a 
good state of fertility. For Iowa conditions it is not usually 
necessary to apply manure. If the soil is in good condition, 
the next im portant step to consider is the time to sow. On 
this point opinions differ greatly. In New England, as S torerf 
tells us the practice of farmers has greatly changed in 
regard to the seeding of grass fields. Formerly spring was 
thought to be the best time of the year and this notion still 
persists in Maine. I t  is still the custom in many other parts 
of northern United States. Conditions in different sections 
must modify the practices of farmers in this regard. In  north­
eastern Iowa along the Mississippi, western Wisconsin, and 
southeastern Minnesota, the fall is certainly advisable.
Thomas A. Williams! says: “In Nebraska and the Dakotas 
very fine stands of timothy are often obtained by sowing in the 
fall on m illett stubble. In this case the land is given a tho r­
ough coating of well rotted stable manure, and is plowed very 
deep and as late as possible, so as to kill all the weeds tha t 
may start. The millet is cut early and the timothy is sown
* A griculture in some of its relations with Chemistry. 3 :482.
+ A griculture in some of its relations to Chemistry. 3:460.
% Timothy in the Prairie  Region. Yearbook U. 8. Dept, of Agr. 1896:148.
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Fig. 144. Olcott’s tu rf  garden, showing how grasses are selected.
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directly on Ihe stubble and covered by a thorough dragging 
with a heavy harrow. In this treatm ent the land should always 
be made very rich and the millet should be cut before the seed 
has developed. I t  is also a good plan to leave the stubble 
long, to serve as a snow-catch for the protection of the timothy. 
A more common practice is to manure the ground thoroughly, 
plow, and plant to corn or some other cultivated crop tha t does 
not draw heavily upon the soil; manure lightly  with well- 
rotted stable manure the next spring and sow to timothy, using 
wheat or some other small grain as a nurse plant. The wheat 
is usually sown broadcast and covered with a cultivator, h a r­
rowed smooth, and the timothy sown later, and the ground 
rolled or gone over with a brush drag. This is one of the most 
successful methods. Another plan often followed is to take a 
field tha t has raised a crop of small grain (say, oats), manure 
heavily and fall plow, sow in spring to wheat or barley, either 
with drill or broadcast, and seed to timothy, either with the 
nurse crop or la ter.”
Professor Shelton* recommends sowing grass seed in early 
spring after the rains set in. In  the northern states grass 
seed should be sown in the fall. Grass seed should not be cov­
ered deeply, as the seed usually has not sufficient nourishment 
to push through the soil when covered deeply.
Professors Wilson and Curtissf found tha t timothy raked 
in on April 9th made its appearance on April 27th; tha t cov­
ered one inch deep was not all above the ground; the same con­
ditions prevailed. They state tha t seed covered two inches 
deep was deeper rooted and hence stood the drouth better.
In  the south J nearly all perennial grasses will do better when 
sown in August and September. This enables the roots to 
become well established before frost, and next season helps to 
keep the weeds down. The only uncertain factor in sowing 
grass seed in the fall is that many years the fall is so dry dur­
ing September tha t the soil cannot be properly prepared and 
the seed sown in time to give the plants a chance to grow 
before frost. When winter sets in, the young plants should be 
strong and vigorous and well rooted, as the frost during the win­
te r will destroy many plants. If the plants are well started 
they will make a much better showing than spring sown, as the
* Beal. Grasses of N. Am. 1 :J45. (Ed. 2.)
t  Bull. Iowa Agrl. Exp. Sta. 19:610.
♦ Lamson-Scribner. Southern Forage P lants. C. S Dept, of Agrl. Farm ers’ Bull. 
103: 8.
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drouth is apt to injure the young plants which are not well 
rooted, since the roots are very near the surface of the soil.
Professors Wilson,, Curtiss and Kent* found in some experi­
ments made a t Ames with timothy, ta ll meadow oat grass, 
orchard grass and Hungarian brome tha t the earliest seeding 
did best, good results coming from it in every case. No variety 
failed when sown early. The late sowings of all the varieties 
were failures, or partial failures. The earliest grass was sown 
on March 23d, the latest on May 12th.
Opinions differ in regard to amount of seed to be sown per 
acre. The amount of timothy sown varies from five to seven 
quarts per acre. The following table shows how much is 
usually sown.
AMOUNT OP GRASS SEED TO SOW, AND NUMBER OP GRASSES 
IN ONE POUND OP SEED.
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Maintaing a pasture or meadow.—Frequent complaints are 
made about pastures and meadows running out. There are 
many causes for this. Many insects are responsible for the 
destruction of the sod. The w riter has seen acres of a firm 
knit sod destroyed by the May beetle (Lachnosterna fusca). 
Many other insects are active agents in the destruction of 
meadows and pastures but space will not permit us to describe 
the numerous insect enemies of grasses. Those who desire 
information along this line should consult the works of ento-
*Bull. Iowa Agrl. Exp. Sta. 15: 281.
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mologists like Osborn*, Cookf, Howard and many others. 
Attention has been called to fungus enemies in another connec­
tion. Weeds are also im portant in destroying the sod, but 
these come in because of the injury to the sod and ©verstock- 
ing of the pasture. If the pasture is overstocked the better 
grasses cannot maintain themselves. This is particularly true 
of the native prairie pastures where some species stand graz­
ing much better than others. Bushy blue stem of pastures 
does not stand grazing well, and consequently soon give way to 
weeds or more worthless annual grasses. Squirrel-tail grass 
is frequent in the best blue grass meadows in this state and 
farm ers frequently complain that this grass is running this fine 
pasture grass out. Only one thiDg can be done for this and 
other annual weeds and that is to cut them off before they 
flower. Professor Williams^ in a paper on this subject states 
tha t “An experiment made at the Kansas Station in 1892 shows 
what a thorough stirring up of the soil will do for an upland 
prairie pasture. The experiment was made on a pasture in 
which the grasses had been dying out for some time and the 
weeds were beginning to appear in abundance. I t  had been 
reduced to this condition by drouth and overpasturing. The 
surface was thoroughly loosened up by driving a weighted disc 
harrow over the field in several directions. The pasture w a> 
sown to a mixture of orchard grass, meadow fescue, blue 
grass, timothy, red top, clover, and alfalfa, which was har­
rowed in and a ro ller was driven over the field to level the si r- 
face and firm the ground. The seed germinated quickiy and 
the tame grasses made an excellent start, but by September 
the wild grasses had crowded them out and held complete pos­
session of the field. In this case the stirring of the soil and 
the season’s rest not only enabled the prairie grasses to reco\ er 
and to overcome the weeds, but to crowd out a good stand of 
tame grasses as well. ’ ’
In this state the blue grass comes in naturally in wildmead- 
ows and pastures, especially in pastures. Many farmers h& ve 
succeeded in starting cultivated grasses in native sod by sow 
ing blue grass, timothy and clover on the sod by thoroughly 
stirring the soil.
'B u ll. Iowa Agrl. Exp. Sta. 13:95. Osborn has published num erous papers on th is 
subject.
+The Enemies of Grasses and Clovers in Beal. Grasses ot N. Am. 1:369 (Ed. 2).
iT he Renewing of Worn ou t Native P rairie  Pastures. Circ. U. S. Dept. Agrl. Div 
of Agrost. 4: See Georgeson, B urtls and Otis. Renovating a prairie pastui e. Bull 
Kansas Agrl. Exp. Sta. 18:43.
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Fig. 145. Different forms of tim othy. From the best of these, the  fu tu re  tim othy 
m ust come. (Hopkins West Virginia Exp. Sta. Proc. Soc. Prom. Agrl. Science.)
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M EA D O W  A N D  P A S T U R E  G R A S S E S .
Little positive can be said of the early cultivation of grasses 
as there is much uncertainty about the specific kinds used by 
the early agriculturists.
So long as pastoral conditions prevailed there was no need 
of cultivating grasses or giving much attention to the sabject, 
but the strong competition and the improving of tilled land 
called for their cultivation. The ancients cultivated some 
legumes, but special attention was not given to grasses, except 
cereals. Sinclair* states that: “Distinguished agriculturists 
and farmers agree in the opinion that the knowledge of the 
comparative merits and value of all the different species and 
varieties of grasses, and, consequently of the best mode of cul­
tivating them, is very much behind tha t of the other branches 
of practical culture.”
Very little  has been done in this country to select and breed 
grasses as we do cereals and other plants. Olcottf of Connec­
ticut has a turf-grass garden a t South Manchester. His plan 
is to make of pure grass a commodity, capable of being trans­
ferred. In these sods, also, he has a valuable object lesson in 
turf-grass culture.
Professor HopkinsJ of the West Virginia Agricultural Exper­
iment Station, has made some interesting observations on the 
variability of timothy. Some mature early and some much 
later. There was also a differenee in the amount of hay pro­
duced. The plants of Mr. Hopkins were propagated by seed. 
Professor Hays§ also shows tha t much may be done with some 
of our forage plants, notably timothy.
There are many forms of grasses, some no doubt much more 
valuable than others. As an illustration, bluegrass runs into 
many forms, but no effort is made to plant the best bluegrass. 
Any kind will do as long as it is bluegrass. So of timothy, 
which runs into many forms; the best is never planted. All 
kinds of timothy seed will do. There can be no question that 
our hay crops and pastures could be largely increased if intel­
ligent selection were carried on. For years’ experiments 
have been carried on with various grasses, and though it has
• Hortus Qramineut Wobumenrts. 15. London Ed.
+Rep. Oonn. Bd. of'Agrl. 1898: 136.
Publication of Grasses. The Am. Enterprise, Ju ly  14,1900.
To Ship Grass Sods. The H artford  Oourant, Dec. 9,1898.
tSome Observations on V arieties of Tim othy (PhUum prateme, L.) Proc. Soc. Prom. 
Agrl. Sci.. 1896: 29. PI. 11.
SBull. Minn. Agrl. Exp. Sta. 20: 44.
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been repeatedly shown tha t many of these are worthless, the 
same experiments are repeated. Certain grasses are adapted 
to particular soils and climates. De Laune* names the follow­
ing five coarse grasses as best suited for England: Lactylis
Fig. 146. Blue grass, Poa pratensis. The best o f-a ll our pasture  grasses. Two 
types. Blue grass offers an excellent chance for improvement, as the  cu t shows.
glomerata, Festuca pratensis, F. elatior, Phleum pratense,, Alope- 
curus pratensis. The most valuable of the finer grasses are: 
Cynosurus cristatus, Festuca duriuscula, F. ovina, Poa trivialis, 
Agrostis stolonifera and Avena flavescens. Bealf gives following
*Jour. Roy. Agrl. Soc. 1882: 229. Beal. Grasses of N. Am. 1: 229. (Ed. 2.) 
tGrasses of N. Am. 1: 233. (Ed. 2.)
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grasses for permanent pastures or meadows for the north: 
Dactylis glomerata, Arrhenatherum avenaceum, Festuca elatior, F. 
pratensis, Alopecurus pratensis, Phleum pratense, Poa pratensis, 
Agrostis alba. For marshes be gives: Agrostis alba, Festuca 
pratensis, F. elatior, Poa serotina, P. pratensis, Alopecurus praten­
sis, and Calamagrostis canadensis.
Lamson-Scribner* gives the following as the more important 
grasses for the south: Bermuda grass, fescue grass (Bromus 
uniolioides), Loliurn italicum, Poa arachnifera, teosinte (Euclxlaena), 
Panicum maximum, Agrostis alba, and Andropogon sorghum.
Hitchcock f lists the following as the more im portant of the 
native grasses of Kansas: Tripsacum dactyloides, Spartinacyno- 
suroides, Panicum virgatum, P. crus galli, Andropogon furcatus, A. 
scoparius, A. hallii, Andropogon nutaus, Phalaris arundinacea, 
Aristidapurpurea, Muhlenbergia glomerata, Sporobolus cryptandrus, 
Sporobolus airoides, Cynodon dactylon, Bouteloua oligostachya, B. 
hirsuta, B. racemosa, Ghloris verticillata, Triodia cuprea, Poa 
pratensis, Koeleria cristata, Eatonia obtusata, Uniola latifolia, 
Distichlis maritima, Agropyron spicatum, E. canadensis, E. virgin- 
icus.
For the state of Iowa the following are the more important 
grasses: Poa pratensis, Phleum pratense, Bromus inermis, B. 
breviaristatus, Dactylis glomerata, Agropyron spicatum, Andropogon 
provincialis, A. nutans, Agrostis alba, Calamagrostis canadensis, 
Panicum virgatum. For general cultivation Poa pratensis, 
Phleum pratense, and Bromus inermis are the most valuable. 
For shaded ground Dactylis glomerata and Agrostis alba. For 
low grounds, Agrostis alba, Poa serotina, P. pratensis, Calam­
agrostis canadensis: For dry hills, Bouteloua oligostachya, B. 
racemosa. For alluvial bottoms, Andropogon provincialis and 
Spartina cynosuroides; the former is also suited for upland 
prairies. For the loess of western Iowa, Agropyron spicatum, 
Andropogon scoparius. I t will be seen from this list tha t it is 
difficult to recommend particular grasses unless the soil, drain­
age and other facts are taken into consideration.
In  the adjoining state on the west, Nebraska, Professor 
Besseyt enumerates quite a number of wild species tha t are 
valuable. Of the Iowa species his list contains the following: 
Wild wheat grass, (Agropyron spicatum) Bromus breviaristatus,
*So. Forage PI. Farm ers’ Bull. U. S. Dept, of Agrl. 102:9.
+Natlve A gricultural grasses of Kansas. Bull. Kansas Agrl. Exp. Sta. 87:5. 
$The Grasses and Forage P lan ts of Nebraska. Neb. State Board of Agr. 1889:11.
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Fig. 147. Ita lian  Rye Grass, Lolium Italicum. (Div. A grosl. II. S. Dept. Agric )
Poa serotina, Bouteloua oligostachya, B. racemosa, Andropogon pro- 
vincialis, A. scoparius, Panicum virgatum; and of the cultivated 
species, orchard grass, timothy, Kentucky blue grass, wire 
grass, (Poa compressa.)
Professor Williams* states that the principal grasses of the 
stock raising regions of the Dakotas are the gramas, buffalo 
grass, the blue joints, the sand grasses, western wheat grass, 
western quack grass, needle grass and feather bunch grass. 
Western wheat grass and western quack grass furnish most of 
the hay except in the moister bottoms, where the blue joints, 
big sand grass and cord grass are more or less abundant.
I t a l i a n  R y e  G r a s s  (Lolium italicum), A . Br.—The cul­
tivation of Italian rye-grass (Lolium italicum) first began 
in Lombardy,f where it has long been cultivated, espe-
♦Grasses'and Foiage P lants of the  Dakotas. Bull. U. S. Dept. Agrl. Div. Agrost. 6:6.
tStebler, Schroter & McAlpine, The Best Forage Plants. 26.
49
Atkinson: Field experiments
Published by Iowa State University Digital Repository, 1900
408 GRASSES OP IOWA.
Pig. H8. Perennial Rye Grass, LoUum perenne. (Div. Agrostol. U. S. Dept, of Agrl.)
cially in irrigated districts. At the beginning of this century it 
was cultivated in France. Lawson introduced it into Scotland 
in 1840. In England Dickinson introduced it somewhat later, 
the moist climate of England being suitable to its growth. 
A lthough this grass is valuable in some sections of bur coun­
try, it has never commended itself to Iowa farmers. I t  is not 
hardy, nor a drouth resister, and is at most a very short-lived 
grass.
In  the eastern states it is highly recommended for calcare­
ous soils or for moist, loamy sands. Even then the grass only 
lasts for two or three years.
Prof. F. Lamsou-Scribner says: “ Italian ray, or rye, grass 
is an excellent grass for rich and rather moist lands. I t  is a 
very rapid grower, forms a dense turf, and in Europe is 
regarded as one of the best grasses for hay. ”
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The chemical alalyses made a t several stations show:
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Mississippi (1):
Avg. of two samples................. 80.72 4.04 18.30 27.17 11.43 39.06
Northern grown (1):
Avg. of thirty-three samples.. 73.16 5.00 11.40 25.10 9 .SO 49.30
Mississippi (2):
37.20
40.91
Young, cut in A pril.................
Young, cut in July....................
3.34
4.74
19.12
17.49
28.32
26.02
12.02
10.84
Or c h a r d  G r a s s  (Dactylis glomerata), L .—The cultivation of 
orchard grass (Dactylis glomerata) began in Virginia a few years 
previous to 1764. About this time it was introduced into E ng­
land. A t the beginning of this century it attracted consider­
able attention, especially because of the success attained with 
it by Mr. Coke, of Norfolk. The seed was first extensively 
collected by Rogers, P arker and Gibbs. I t  was introduced 
into Switzerland* in 1808, but not grown on an extensive scale 
until 1860. I t  has become one of the chief grasses of the B rit­
ish islands. Orchard grass is an introduced species in many 
parts of the state. On the College farm it occurs with other 
grasses in shady places. In the eastern states it has long 
been known as a valuable grass, and in England it has long 
been known as one of the best of the pasture grasses, espe­
cially in the regions best known for their fine stock, as in 
Devonshire and Lincolnshire. In  this country it has had 
many admirers. Buelf says of it: “The American.cock’s foot 
or orchard grass, is one of the most abiding grasses we have. 
I t  is probably better adapted than any other grass to sow with 
clover and other seeds for permanent pasture or for hay, as it 
is fit to cut with clover and grows remarkably thick when 
cropped by cattle. Five or six days* growth in summer suffices 
to give a good bite. Its  good properties consist in its early
1. Exp Sta. Rec. 6: 101.
2. Ann. Rept. Miss. Exp. Sta. 8: 91. 1895.
3. Where percentage of w ater is given, It is the  per cen t of w ater in the  samples 
as collected, and o ther per cents are for dry m aterials.
♦Stebler, Bchroter & McAlplne. The Best Forage Plants. 31.
fOrasses and Forage. PI. 68.
51
Atkinson: Field experiments
Published by Iowa State University Digital Repository, 1900
410 GRASSES OP IOWA.
and rapid growth and its resistance to drouth, but all agree 
tha t it should be closely cropped. Sheep will pass over 
every other grass to feed upon it. If suffered to grow long 
without being cropped, it becomes coarse and hard. ”
Orchard grass, although widely distributed in this state, is 
grown very little for forage purposes. There are several rea­
sons for this. One is tha t it forms little tussocks which make
Fig. 149. Orchard grass, Dactylis glomerata. A most excellent grass, well adapted 
Iowa conditions. (After F. Lamson-Scribner. Div. Agrost. U. S. Dept, of Agrl.)
it decidedly objectionable for some purposes. I t  is frequently 
very uneven. I t  is unequaled as a palatable grass, and those 
who have used it in this state speak of it in the highest terms, 
but the farmers Have become so accustomed to growing timo­
thy tha t this grass has scarcely been given a fair chance in 
this state.
Chemical composition:
The following analyses of orchard grass were made in the 
laboratory of this station:
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Sample 1. April 24, 1896, 7 to 16 inches high. 
Sample 2. May 4, 1)<96, 14 to 16 inches high.
Sample 3. May 18, 1896, sample very wet.
Sample 4. May 26, 1896, 38 to 42 inches high
Sample 5. June 5, 1896, 28 to 30 inches high.
Sample 6. June 17, 1896, 40 to 45 inches high.
NATURAL CONDITION.
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Sample 1 ....................... 85.52 .77 4.38 (3.39) 3.33 2.23 3.77
Sample 2 ......................... 84.54 1.02 3.15 (2.14) 4.15 1.93 5.21
Sample 3 ......................... 83.25 .86 2.51 (2.31) 5.80 1.77 5.81
Sample 4 ......................... 78.18 1 35 2.95 (2.42) 7.17 2.36 7.99
Sample 5 ......................... 78.74 1.00 3.38 (2.33) 8.63 2.68 5.57
Sample 6 ....................... 69.78 1.22 2.75 ,(2.55) 11.71 2.58 11.96
W ATER FREE SUBSTANCE.
Sample 1.. 
Sample 2.. 
Sample 3.. 
Sample 4.. 
Sample 5.. 
Sample 6..
5.36 30.25 (23.45) 23.01 15.38 26.00
6.62 20.37 (13.83) 26.88 12.48 33.67
5.09 15.01 (13.80) 34.59 10.59 34.72
6.20 13.50 (11.09) 32.85 10.84 36.61
4.72 15.91 (10.98) 40.60 12.62 26.15
4.04 9.11 ( 8.44) 38.76 8.54 39.55
From these results it is readily seen tha t there is a decrease 
in the amount of water present in the samples as growth 
increases. In the dry condition we find tha t the fat varies in 
the sample from 6.62 per cent to 4.04 per cent. There is not a 
regular decrease in this constituent, but it is somewhat irregu­
lar. Regarding the amount of protein we might say tha t there 
is a regular decrease with one exception from 80.25 per cent to
9.11 per cent. With the crude fiber there is a tendency for the 
amount to increase as the p lant grows older as we have in the 
first sample 23.01 per cent and in samples 5 and 6 ; 40.60 per 
cent and 38.76 per cent respectively and the same may be said 
regarding the amount of nitrogren free extract increasing from 
2!i per cent to 39.55 per cent with one exception.
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The following analyses of other states are added for com­
parison:
SAMPLE FROM.
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Green fodder, in bloom (1)........ 73.00 .90 2.60 8.20 2.00 13.30
Iowa (2):
Cut June 9, just out of bloom 70.07 .71 2.31 10.15 3.00 13.76
Cut April 29.............................. *78.14 6.27 21.46 16 92 13.22 42.13
Cut May 10................................ *75.58 6.36 18.50 19.76 12.27 43.11
Cut May 20................................ *72.43 4.62 12.34 21.75 10.23 51.06
Cut May 30................................ *71.90 2.65 9.19 29.48 10.00 48.68
Cut June 9 ................................ *70.07 2.36 7.71 33.90 10.02 46.01
Louisiana (3) ............................... 12.82 3.70 7.82 28 35 10.75 36.56
North Carolina (4)....................... 5.25 2.60 6.69 38.43 5.90 41.43
North Dakota (5)............................ 15.35 3.53 8.12 31.14 6.13 35.73
Oregon (6)...........................................
Storrs, (Conn.) (7):
11.80 2.26 8.17 38.33 5.90 33.54
Average 16 analyses............... 68.60 1.30 3.00 10.70 2.80 13.60
Utah (8):
Average of 3 an alyses........... 14.82 2.62 3.52 30.0L 7.93 50.66
T im o t h y  (Phleum pratense), L .—The cultivation of timothy 
(Phleum pratense) first began in America. Sinclair, in his Hortus 
Qramineus Wdbumensis says: “ In  the annual register for 1765 
we find tha t it was much recommended about fifty years ago, 
under the name of timothy grass, and Mr. Wynch is said to have 
brought it from Virginia in 1763. ” I t  received this name from 
Mr. Timothy Hanson, who first brought its seed from New 
York to Carolina. In  America, a t this time, it was also known 
as Herd grass. In 1815 it was considered the best grass in the 
province of Canada. Jessen,f in his work on the grasses of 
Germany, gives the date of general introduction into that 
country as 1815, but Peter Wynch in 1760, president of the 
Agricultural Society of England, obtained the seed of this 
grass and several others from North America. Its  general 
cultivation began in England soon after 1765. On the conti-
1. U. S. Dept, of Agrl., Handbook Exp. Sta. Work. 1893. 386.
2. Bull. Iowa Agrl. Exp. Sta. 11:453, 476.
3. Bull. La. Agrl. Exp. Sta. II. 19.
4. Bull. N. O. Agrl. Exp. Sta. 90.
5. Bull. N. D. Exp. Sta. 15.
6. Bull. Oregon Agrl. Exp. Sta. 1895. 39.
7. Ann. Rept. Storrs Agrl. Exp. Sta., Conn. 1896: 280.
8. Rept. Exp. Sta. Utah, 1893: 254, 255.
♦Per cents given are all for water-free m aterial except per cent of water. 
tD eutschland’s Graser und Getreidearten. Leipzig. 43. 1863.
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nent of Europe it was cultivated a few years later. A further 
chapter of its history is given by Flint:* “ It is frequently 
called H erd’s grass in New England and New York, and this 
was the original name under which it was cultivated. The name 
was derived from a man of tha t name who, according to Jared 
Elliott, found it growing wild in a swamp in Piscataqua, N. H.,
Fig. 150. Timothy, Phleum pratense. The best meadow grass for Iowa, and a gen­
eral favorite  among farm ers. (F. Lamson-Scribner. Div. Agrost. U. S. Dept. Agrl.)
more than a century and a half ago, and began to cultivate it. 
In Pennsylvania and states further south this name is applied 
to Agrostis vulgaris, or the red top of New England.” Timothy 
is pre-eminently the grass grown in this state for meadow pur­
poses. No other grass stands in such, high favor as does this. 
I t  is highly productive, stands drouth well, and is not subject
*Flint. Grasses and Forage Plants. 3i. (Rev. Ed.)
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to winter-killing. There is a decreasing yield from year to 
year, and it is found advisable to turn  old fields under. Unless 
it is mixed with other grasses it is usually not best to keep a 
timothy meadow longer than three years. Although Professor 
Williams* states tha t there are upland meadows in Nebraska 
which have been in constant use for fifteen years or more, and 
in that time have not failed to yield paying crops. In this 
state at least the timothy meadow “runs out’ ’ and is replaced by 
bluegrass. I have, however, seen pastures and meadows in 
Wisconsin tha t have been in constant use for fifteen years 
-where considerable timothy could be found. With the timothy, 
however, there was much bluegrass and clover. Professor 
Williamsf says: “ Timothy is often used in reclaiming worn- 
out native meadows and pastures, and with proper treatm ent 
very good results are obtained. I t  seldom yields well in pa<- 
tures, however, for more than two or three years in succession 
unless the land is very rich and moist. I t  is, therefore, the 
best plan to sow bluegrass with the timothy, and by the time 
the la tter is pastured out the former will have occupied the 
land. Sowing on native turf is usually done in early spring. 
The seed is sown broadcast, and then the ground is gone over 
thoroughly with a heavy harrow. Native meadows on low, rich 
soil, tha t have become thin from continuous close cutting, may 
be very m aterially strengthened by the addition of a little timo­
thy in this manner, as the writer knows from experience in 
both Nebraska and South Dakota.”
In spite of the early failures, timothy is to-day one of the 
most valuable of all the meadow grasses grown in the northern 
Mississippi and Missouri valleys.
Opinions differ as to when timothy should be cut. Many 
farmers wait until the seeds are in the “ dough” stage; some 
even wait longer. The farmer who waits until the seed is ripen- 
iDg lacks thrift. I t  is far better to cut just before the timothy 
is in bloom or during full bloom. If cut before it blooms it is 
much more difficult to cure. I t  cures better if cut just after 
the Vlossoms fall. Professor Williams} says: “ The best hay 
is obtained by cutting duriDg full bloom, or when the blossoms 
fall. The feeding qualities are best a t full bloom, but most 
farmers prefer to cut a little later, as the pollen makes the hay
•Timothy in the P rairie  Region. Year-book U. S. Dept, of Agrl. 1896: 147. 
♦Year-book D. S. Dept. Agrl. 1896: 149.
* Year-book U. S. Dept. Agrl. 1896: 150.
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‘ dusty, ’ which is avoided by waiting. I t  sometimes happens 
that, on account of lack of moisture, the first growth is light, 
and abundant rains in June or July may cause a strong second 
growth to spring up, which will not be in its prime until the 
first has reached an advanced stage of development. In  such 
cases it would be more profitable to cut late, provided the 
proper precautions are observed as to the condition in which 
the sod should be left. There is a growing sentiment in favor 
of cutting timothy with the self-binder for hay as well as for 
seed, and the practice has much to commend it. With right 
treatm ent the hay cures well, is much more easily handled and 
fed, and can be stored in a more limited space than when cut 
in the ordinary way. ’ ’
Timothy hay may be decidedly improved by growing a small 
amount ol clover along with it, nor is bluegrass mixture objec; 
tionable, except where present the grass must be cut early. 
Timothy cannot be pastured when the, soil is dry, as stock is 
very liable to injure the bulbs, but in low meadows it stands 
grazing fairly well in the spring, but, cattle should not be 
allowed to graze on it in the fall. If timothy is to be used for 
grazing purposes it should be in a meadow containing blue­
grass, timothy and clover. The clover readily perpetuates 
itself and helps the timothy, in that, the soil is less compact.
CHEMICAL COMPOSITION OF TIMOTHY.
Pour samples of the grass were analyzed in the station 
laboratory with the following results:
Sample 1. May 16, 1896, 12-16 inches high.
bample 2. May 26, 1896, 24-25 inches high.
Sample 3. June 8, 1896, 40-42 inches high.
Samp.e 4. June 18, 1896, 39-40 inches high.
NATURAL CONDITION.
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Sample 1............. 81.09 1.12 3.49 (2.82) 5.06 2.24 7.00
Sample 2......................... 79.22 1.07 2.52 (2.34) 6.30 2.06 8.83
Sample 3......................... 76.64 .83 2.28 (2.01) 8.5'' 1.97 9.78
Sample 4......................... 69.87 1.41 2.63 (1.87) 11 22 2.31 12.56
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W ATER FREE SUBSTANCE.
Sample 1 
Sample 2 
Sample 3 
Sample 4
5.92 18.44 (14.93) 26.75 11.87 37.01
5.14 12.15 (11.28) 30.31 9.90 42.50
3.59 9.77 ( 8.60) 36.41 8.41 41.82
4.68 8.74 ( 6.21) 37.26 7.67 41.65
From these results we can draw the following conclusions: 
The water content of the sample as received in the laboratory 
decreased from 79.22 per cent to 69.89 per cent as the growth 
increased. For comparison of the other constituents the results 
based on the dry m atter will give more satisfactory results and 
here we find tha t the fat is somewhat lower in the sample of 
June 8th  than in the other three. The amount of protein 
present decreases as the plant grows older from 18.44 per cent 
to 8.74 per cent. The same condition is present in the case of 
the albuminoids. The crude fiber, however, increases from 
26.75 per cent to 37.26 per cent while the nitrogen free extract 
increases from 37.01 per cent to 42.50 per cent.
As a m atter of interest the following analysis of Phleum 
pratense are selected for comparison with the results obtained 
from the Iowa samples:
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A ll analyses 68—(1)....................... 13.20 2.50 5.90 29.00 4.40 45.00
Cut in full bloom.......................... 15.00 3.00 6.00 29.60 4.50 41.90
Cut soon after bloom.................... 14.20 3.00 5.70 28.10 4.40 44.60
Cut when nearly ripe...................
Iowa (2):
14.10 2.20 5.00 31.10 3.90 43.70
July 12, after bloom.....................
Wild from Idaho, cut June 20, 
just before blooming.................
53.25 1.31 3.38 14.45 3.36 24.25
72.88 .50 3.30 9.07 2.40 11.85
1. U. 8. Dept, of Agrl. Handbook of Exp. Sta. Work. Bull. (5:388. 1893.
2. Bull. Iowa Agrl. Exp. Sta. 11:449. 455.
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Northern grown (1) ................... *61.58 3.10 8.00 30.70 5.40 52.80
North Dakota \2), full bloom— 15.35 2.69 6.59 26.88 4.16 44.33
After seeds m atu re..................... 15.35 2.36 5.34 29.65 3.65 43.65
Louisiana (3) ................................. 14.51 3.48 8.38 29.63 9.75 34.25
Mississippi (4):
2.85Gathered in April (dry)........ 6.51 34.17 7.63 48.84
New Mexico (5), green fodder.. 61.60 1.20 3.10 11.80 2.10 20.20
Oregon (6):
Early b.oom ................................ 11.19 2.20 6.02 30.35 3.98 46.25
H ay.............................................. 13.00 2.E0 5.90 29.00 4.40 45.00
Utah (7):
From barn.................................... *5.21 2.19 4.28 36.01 4.88 52.64
Green (average of 5 analyses) *60.65 2.13 5.21 30.31 6.25 £6.09
Dry (average 5 analyses)....... *13.80 1.79 14.90 31.95 6.68 54.42
Cut July 2, in bloom ............... *36.46 3.14 8.55 49.94 7.86 35 69
South Dakota (8):
Middle of July, 1892................. 3.58 8.84 34.39 7.39 45.80
Connecticut (9):
Average of 4 samples............... 67.66 1.02
3.16
3.70
11.42
11.57
35.81
1.87
5.76
14.18
43.83
Hay, average of 4 early cut... 3.92 12.20 33.85 5.70 44.33
Timothy row en ......................... 63.28 2.06 5.57 8.99 2.95 17.15
Timothy rowen.......................... 71.07 1.77 4.95 7.19 2.41 12.61
Green fodder (average of 4)... 62.78 1.30 2.75 11.88 2.14 19.15
Tennessee (10):
Average of 13 analyses............ 11.82 1.95 5.66 30.68 4.81 45.08
M e a d o w  F e s c u e  (Festuca elatior, L.)—The value of meadow 
fescue (Festuca elatior) as a forage plant has been known for a 
long time. I t  appears to have attracted attention as early as 
1761, but it was not cultivated experimentally until 1820. 
Stebler and Schroterf state tha t Judtmann speaks of it as an 
excellent grass in 1790. Its cultivation on the continent began 
about 1850 I t  was early introduced into this country. Although
1. Exp. Sta. Record. D. S. Dept. A g r\ 6:101-103. 1894.
2. Bull. N. D. Exp. Sta. 15:49. 1894.
3. Bull. La. Exp. Sta. II . 19:536-562.
A bstract in O. S. Exp. Sta. Record 4:1893. G45.
4. Kept. Miss. Agrl. Exp. Sta. 1895:92.
5. Bull. N. Mox. Exp. Sta. 17:34. 1895.
6. Bull. Oregon Exp. Sta. 39:42.
7. Rept. U tah Exp. Sta. 1893:254-255.
8. Bull. S. D. Exp. Sta. 40:68. 1691.
9. S torrs Ann. Rept. 1894:21.
Storrs Ann. Rept. 1895:180.
Storrs Ann. Rept. 1896:280.
10. Bull. Tenn. Exp. Sta. 9:113.
"Shows am ount of w ater In sample in n a tu ra l condition when received. The o ther 
resu lts a re  for w ater free substances.
fThe Best Forage Plants. Eng. transla tion . 36.
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this grass has become spontaneous a t several points in this 
state, it is not cultivated to any extent as a meadow grass. 
Meadow fescue makes a fine turf, but in this state has a tend­
ency to become thin. I t is less able to resist drouth than tim­
othy, bluegrass or orchard grass. Its  cultivation in this country
Fig 151. Meadow Fescue. Festuca elatior var. pratensis. A good grass in some 
parts of th e  United States, bu t not in Iowa. (Div. of Agrost. U. S Dept, of Agrl.)
is confined chiefly to the east .rn states, where it is held in high 
esteem. Several other species of Festuca occur in the state, 
but only one of these is valu lble as a forage grass, the Festuca 
shortii, Kunth, which is common in native prairie meadows. The 
Festuca nutans, Willd, is an early maturing woodland species, and 
of very little value as a forage plant. Sheep’s fescue (F. ovina, 
L.), is sometimes cultivated, and for dry, sterile soils, is a val­
uable grass. I t  is one of the common bunch grasses of the
60
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west. The allied F. rubra, L  , has been naturalized at several 
points in this state. I t  is superior to Sheep’s fescue because 
of its creeping rootstocks. One of the most valuable of all the 
Festucas is the great bunch grass-(i^. scabrello, Torr.) which is 
a native of the Rocky mountain regions, where it occurs in 
large open parks. I t  is an ideal grass for winter forage, and 
should be cult vated in Iowa.
Fig. 152. Group of Festucas. All common in Iowa. The F. nutans, occurs in 
woods; th e  F. shortii in wet meadows; the F. tenella in sandy soil.
B l u e g k a s s  (Poa pratensis, L .)— In  Europe little has been 
done with the cultivation of bluegrass (Poa pratensis). Sinclair, 
writing on this grass in 1824, says: “ There are many other 
grasses superior to this one. I t  comes early in the spring, but
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Fig. 151. A. group of meadow grasses. Fowl meadow erass, (Poa xerotina) to the 
rig h t, a very productive grass, common In low grounds. P. nemoralis a g> od m ountain 
grass, ra re ly  occurring In th is s ta te  P. annua, an introduced grass in lawns. P, Chap- 
manniana occurs In southeastern Iowa.
its  product is inconsiderable, compared to many o tte r  grasses. 
I ts  strong creeping roots exhaust the soil very much; after 
mid-summer the herbage is slow in growth after being cropped. 
I t  is the property of all creeping roots to scourge the soil, and 
when plants with fibrous roots can be substituted in place of 
these, with an equal prospect of advantage, in regard to early 
growth, produce and nutritive qualities, it will be found to 
repay the labor with interest. ” I t  appears first to have been 
cultivated about the middle of the last century under the name 
of Birdgrass. I t  has long been known as a valuable grass in
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New England, where probably it was largely self-sown. In 
the west it was contemporaneous with the settlem ent of the 
country. Bluegrass is the pasture grass par excellence in 
Iowa. The excellence of Iowa stock is largely due to the fine 
bluegrass pastures. Bluegrass come i on early in the season 
and during the la tter part of May and early in June is ready to 
bloom. In order to get the full advantage of bluegrass as a 
pasture grass it should not be allowed to seed, as tha t takes 
away much of the valuable nutritious qualities contained in the  
grass. In  this state bluegrass is seldom used for meadow pur­
poses, but in parts of Wisconsin, especially the western part, 
it is frequently used for this purpose. When used for meadow 
purposes it should be cut early, and especially when the mead­
ows are moist, this grass may then be cut a second time. On 
an irrigated field of my father’s farm in western Wisconsin 
bluegrass has been cut three times. I know of no other grass 
which makes such valuable fodder as bluegrass, especially 
when mixed with a small amount of clover and cut early. 
Cattle are very fond of it, and it makes an excellent grass fo r 
dairy purposes. Although bluegrass may not be a good pas­
ture grass during the la tter part of July and August, yet it has- 
many commendable features, even though the pastures may 
look dry and bare. The small leaves are highly nutritious and 
in many cases cattle apparently thrive and grow fa t on pas­
tures tha t seem to contain but little. This was especially 
noticeable in 1894, when the season was rem arkably drouthy 
over a large section of the state. In many cases where pas­
tures were not cropped too close, horses and cattle fattened.
After the fall rains, during the la tter part of August and 
early September, bluegrass continues to grow rapidly. T he 
brown pastures of August again take on a green look, since the  
cool nights and sufficient moisture are favorable for its rapid 
growth. C att’e may therefore feed on it until cold sets in. 
Many Iowa farmers are familiar with the value of bluegrass as 
a w inter pasture grass. Hundreds of acres are utilized in this 
way. A considerable amount of forage is obtained for cattle 
and horses during open winters. Chemical analyses show that 
the brown ac,d sere grass leaves are not without their nutrient 
value, and we cannot pass the subject of bluegrass without 
sayiDg something of its usa in the central and southern part of 
the state as a w inter forage plant. When speaking of w inter 
pasturage in Iowa, the farmer refers to bluegrass. I t  is a well
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known fact that cattle do remarkably well on this grass in the 
winter. Though it has lost some of its nutritious qualities, it 
is highly relished and serves a most excellent purpose in keep­
ing the digestive organs of the animals in good condition. 
With a good w inter pasture of bluegrass it will be unnecessary 
to use the “ stock foods ” to regulate the organs of secretion. 
Farm ers should not lose sight of the fact tha t overstocking is 
injurious. To be in good condition for the winter it should not 
be overstocked in September and October. Other grasses 
have been tried in this way. Texas bluegrass has received 
considerable notoriety in this respect, and while perfectly 
hardy at Ames, Iowa, nothing can be said about its use in cen­
tral Iowa for this purpose, since it has not been extensively 
tried. The great p jin t in favor of bluegrass as a pasture g ras3 
is that it is very rarely injured by cold, is hard to kill during 
dry weather or by the hot sun, the tram ping of hoofs or close 
mowing. The pasture is continually increasing in value as it 
becomes older. The w riter is familiar with pastures which 
have been in bluegrass for a quarter of a ceDtury, and they 
yield as abundantly to-day as at any time in the history of the 
meadow.
CHEM ICAL CO M PO SITIO N.
The samples analyzed in this station are given in the follow­
ing tables:
Sample No. 1. April 14, 1896, young, 1 to 4 inches high.
Sample No. 2. April 29, 1896, 3 to 10 inches high.
Sample No. 3. May 6,1896, beginning to head out, 14 to 18 inches high.
Sample No. 4. May 18,1896, very wet, headed, 14 to 15 inches high.
Sample No. 5. June 1, 1896, 3 1 to 32 inches high.
NATURAL CONDITION.
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Sample 1....................... 77.78 1.36 8.66 (6.00) 3.61 2.91 5.68
Sample 2............ ........ 78.96 1.03 4.42 (3.78) 5.22 3.06 7.31
Sample 3 ......................... 76.18 1.04 4.79 (1.59) 5.49 2.65 9.85
Sample 4 ......................... 78.50 .97 3.26 (3.14) 6.66 2.54 8.07
Sample 5 ......................... 73.46 2.10 3.84 (2.35) 8.74 3.05 8.81
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Sample 1 ...................................... 6.13 38.98 (26.99) 16.23 13.10 25.56
Sample 2....................................... 4.90 21.02 (17.96) 24.71 14.53 34.84
Sample 3 ...................................... 4.25 20.11 (15.07) 23.06 11.11 41.47
Sample 4....................................... 4.51 15.18 (14.58) 30.96 11.80 37.55
Sample 5....................................... 7.91 14.46 ( 8.83) 32.92 11.48 33.23
In the above results we find tha t the amount of water present 
in the grass as received in the laboratory is very constaat 
indeed, the highest being 78.96 per cent and the lowest 73.46 
per cent, a difference of only 5.5 per cent. In the comparison 
of the results of the analyses bast d on the dry matter, we find, 
in the fat content, tha t the amount decreases comparatively 
little  as the grass matures. However, with the amount of 
protein present there is a marked decrease from 38.98 to 14.46 
percent, and in the albuminoids from 26.99 per cent to 8.83per 
cent. The crude fiber increases on the contrary from 16 23 
per cent, to 32 92 per cent. The amount of nitrogen free 
extract present varies greatly. There is no constant increase 
but it varies from 25.56 to 41.47 per cent.
The following analyses have been selected for comparison 
with the work of this laboratory:
Fa
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3.60 10.50 26.10 7.90 51.90
5.55 18.03 22.19 11.49 42.74
4.14 13.58 22.74 10.67 48.87
3.89 11.11 24.36 8.75 51.89
2.25 9.67 29.11 8.47 50.60
2.75 7.88 29.92 8.66 51.79
3.05 7.89 30.55 9.98 48.63
4.53 14.24 2.3.09 10.30 47.83
3.35 8.00 23.56 10.16 42.78
4.38 21.79 24.75 12.00 37.08
4.13 9.04 34.64 5.34 46.85
4.90 3.25 30.71 9.12 42.02
4.13 18.21 30.12 7.45 50.09
3.03 6.53 27.29 4.16 43.64
1.30 4.10 9.10 2.80 17.60
SAMPLE FROM.
Northern grown (1).............
Iowa (2): - 
Cut A D ril 28, (3-6 in. high) 
Cut May 8, (8 in. high) . . . .  
Cut May ] 8, (Panicle spread­
ing) ......................................
Cut May 28, (early bloom) 
Cut June 7, (alter bloom).. 
Cut July 5, in seed, brown. 
Average of 3 analyses before
blooming................................
Louisiana (3).................................
Mississippi (4):
Gathered M arch.....................
Gathered April........................
Gathered May, just headed..
Gathered June, over ripe__
North Dakota (5).........................
Oregon (6)......................................
03
*
*12.15
*15.35
*65.10
1894.U. S. Dept. Agrl. Exp. 8ta. Rec. 6:102.
Bull. Iowa Exp Sta. 11:432, 434.
Bull. La. Agrl. Exp. Sta. II. 19:536, 562.
Ahd. Kept. Miss. Agrl. Exp. Sta. 8:92. 1895.
Bull. N. D. Agrl. Exp. Sta. 15:49. 1894.
Bull. Oregon Agrl. Exp. Sta. 39:49. 1895. 
♦Analyses are for n a tu ra l or air dry- condition; 
stances.
1.
2.
3.
4.
5.
6.
others are for • water" fre e*sub-
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lista* Blue Grass, (Poa 
compmsa.) A.n excellent 
grass for dry soils.
(Charlotte M. King.)
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W i r e  G r a s s  (Poa compressa).—This grass is indigenous to 
Europe and has long been naturalized in sections of this coun­
try. I t  occurs in ra ther thin, dry pastures. Although not 
generally used as a pasture or forage plant in this state, in 
portions of New England and Canada it is used, where it is 
known by the name of bluegrass, a very appropriate name, as 
the plant has a dark bluish glaucous green color. Several 
agricultural w riters speak in highest term s of this grass. 
Gould* says: “ I t  never yields a great bu lkof'hay , but this 
bulk weighs very heavily, frequently a ton and a ton and a half 
to the acre where one would not expect to get one-half a ton. ’ ’ 
He considered it one of the most valuable and nutritious of 
grasses.
Lamson Scribnerf states: “ There is perhaps no better pas­
ture grass for dry and poor soils, particularly in the eastern 
and middle states. I t  is especially valuable for dairy pastures; 
cows feeding on it yield the richest milk and finest bu tter.” 
This is the bluegrass of New England and the middle states, 
and is easily distinguished from genuine bluegrass by its 
decidedly blue color and strongly flattened stems, lower habit 
of growth and sm aller panicle. ”
CHEMICAL COMPOSITION.
There were five samples of Poa compressa analyzed in the 
station laboratory, as follows:
Sample No. 1. May 8, 1896, 8 to 9 inches high.
Sample No 2. May 22, 1896, 14 to 15 inched high.
Sample No. 3. June 3, 1896, 24 to 26 inches high.
Sample No. 4. June 11, 1896,24 to 26 inches high.
Sample No. 5. June 22, 1896, 24 to 26 inches high.
NATUR AL CONDITION.
W
at
er
.
Fa
t
P
ro
te
in
.
Cr
ud
e 
fib
er
.
A
sh
.
A
lb
um
in
oi
ds
N 
itr
og
en
 
fr
ee
 
ex
tr
ac
t.
Sample 1.......................... 74.05 2.22 4.02 7.09 2.98 (3.33) 9.64
Sample 2.......................... 78.04 .93 3.17 7.23 2.33 (2.31) 8.30
Sample 3........................... 73.31 .85 3.35 8.15 3.12 (2 98) 11.22
Sample 4 ......................... 71.76 1.22 2.70 10.09 2.99 (2 35) 11.24
Sample 5........................... 60.62 1.50 3.37 12.48 3.61 (2.93) 18.42
♦Beal. Grasses of N. A. 1: 139. Ed. 2.
tEconomic Grasses. Ball. Div. Agrost. U. S. Dept. Agrl. 14:63.
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WATER FREE SUBSTANCE.
Sample 1.......................................... 8.56 15.49 27.35 11.49 (12.85) 37.11
Sample 2..................... .................... 4.25 14 44 32.90 10 61 (10.51) 37.80
sample 3 ........................................ 3.18 12 55 30.56 11.68 (11.16) 42.03
Sample 4 .......................................... 4.30 9.54 35.75 10.58 (8.32) 39.83
Sample 5 .......................................... 3.82 8 56 31.69 9.18 (7.45) 46.75
The first four samples have an amount of w ater which varies 
from 71.76 to 78.04 per cent, while the fifth has *only 60.62 
per cent. The constituents of the grass based on the dry m at­
te r vary to a large extent. For example, the fat in the sam­
ples varies from 3.18 per cent to 8.56 per cent, while the pro­
tein gradually becomes less, from 15.49 in the sample collected 
May 8th, to 8.56 par cent in the sample collected June 22d. 
The albuminoids vary in the same way, with one exception. 
The crude fiber varies from 27.35 per cent in sample 1 to 35 75 
per cent in sample 4. The ash constituents remain quite con­
stant, while the amount of nitrogen free extract varies from
37.11 to 46 75 per cent. Samples 3 and 4 would represent the 
grass in its most favorable condition from a chemical consid­
eration as a food. The following results have been selected 
fur comparison with the results of this investigation:
FRESH OR AIR-DRY MATERIAL.
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Tennessee (1):
Cut May 12, 8 in. h igh .. ......... 76.57 3.63 1.29 10.94 4.88 2.69
Cut June 3, coming in flower,
9 in. h igh ................................ 74.36 2.50 .77 12.78 7.36 2.23
Cut June 13, seed in milky
stage, 9 in. high..................... 69.62 2.55 .72 16.04 8.78 2.29
As hay:
Cut before heading................... 9.00 30.33 5.83 28.01 16.50 10.33
Cut when headiBg..................... 10.78 7.50 1.87 47.33 25.53 6.99
Cut in bloom............................... 10.62 6.31 1.43 45.03 30.34 6.27
Seed fully formed..................... 7.97 7.62 1.81 46.49 26.07 10.04
Cut July 1. 1891......................... 6.27 11.65 3.32 44.27 21.98 12.51
Cut June 15, 1895....................... 9.37 7.81 2.96 50.00 24.00 5.£6
OTHER MEADOW GRASSES.
Of these the Poa trivialis, L., has been under cultivation 
longer than any other Poa. It has been tried in a limited way
1. Bull. Tenn. Agrl. Exp. Sta. 9:101-114. 1893.
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in Iowa with not very great success. Sinclair* says: “ The 
weight of hay produced from the grass of the flowering crop is 
much less than tha t which is produced from an equal weight 
of the seed crop. In Mr. Young’s annals of agriculture we 
are informed, that so long ago as the year 1785, Mr. Boys, of 
Betshanger in Kent, a farmer of the highest reputation raised
Fig. 155. Rough stalked meadow grass (Poa trivialis) . This is a good grass for 
woodland meadows. (Div. of Agrost U. S. Dept. A g rl)
a t much expense, and several years ’ attention, from twenty to 
th irty  bushels of the seed of this grass, which he then offered 
for sale a t three shillings per pound. He says tha t it makes 
very fine, thick turf, and will produce a great quantity of very 
excellent grass from moist, rich soils. I t  yearly diminishes, 
and ultimately dies off, not infrequently in the space of four or
♦Hortus Gramineus Woburnensis. 148-149.
69
Atkinson: Field experiments.
Published by Iowa State University Digital Repository, 1900
428 GRASSES OF IOWA.
five years. Its  produce is always much greater when combined 
with other grasses than when cultivated by itself. With a 
proper admixture it will nearly double its produce, so much it 
delights in shelter. ” Stebler and Schroter* give the early h is­
tory as follows: “ I t was cultivated in England some centuries 
ago. In 1681 Worlidge recommended it. He called it ‘Orehiston- 
g rass’ because of its abundance in the celebrated grasslands 
of Orchiston, near Salisbury in W iltshire. About the year 
1785 Boys cultivated it in the county of Kent. ” A t the present 
time it is in high esteem and in common cultivation, both in 
Britain-and on the continent; in mountainous districts it always 
forms the staple of the natural grass.
This grass is perfectly hardy in the southern p a rt of this 
state. I t  produces a large amount of nutritious and valuable 
forage. I t  has not, however, been Iried sufficiently in central 
and northern Iowa to give it a general recommendation. Where- 
ever this grass has been tried in the south, as in the Gulf states, 
it has been highly commended by Tracy and others. Lamson- 
Scribner says owing to the wooliness of the seeds they are 
difficult to sow, and as they are expensive this grass has not 
been propagated as extensively as it would have been.
Of the other American meadow grasses, more attention has 
been given to the Texas bluegrass (Poa arachnifera, Torr.) Its  
cultivation was first introduced by Geo. H. Hogan]: of Texas, 
who recommended it very highly as a w inter forage plant. Its  
cultivation a t the Iowa experiment station began in 1888. I t  
has also been cultivated a t the Kansas§, Tennessee!, and 
Mississippi^ agricultural experiment stations. According to 
Lamson-Scribner it remains green throughout the year, m ak­
ing its chief growth during the winter months.
Professor Shelton, formerly of Kansas, states tha t it is a 
much more useful grass than blue grass for Kansas “ and not 
unlikely one of our best grasses. ” Tracy says its real value 
for cultivation is still problematic. I t  endures the longest 
drouth without injury. Professor Mell** says: “I t is now well 
known in most sections of the south and is becoming more and
•The Best Forage PI. 79.
+1. c. 61.
iVasey. The Agrl. Grasses and Forage P lan ts of th e  U. S. Special Ball. Dept- 
Agrl. 1889:64.
SShelton. Bull. Kansas Agrl. F.xp Sta. 2:22.
IILamson-Scrlbner. Grasses of Tennessee. Tenn. Agrl. Exp. Sta. 7:110.
'3 .  M. Tracy. Forage Plants. Rep. Miss. Agrl. Exp. Sta. 1892:20.
•'B ull. A labam a Agrl. Exp. Sta. 100:319.
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Fig. 158. Texas Blue Grass, (Poa arachnifera). N ative to Texas, and widely 
recommended as a  good w inter pasture  grass. (F. Lamson-Scribner. Div. Agrost. D. 
S. Dept, of Agrl.)
more popular as rapidly as its fine properties are understood. 
The introducer of this grass, Mr. Hogan, says: “I have 
known it to grow ten inches in ten days during the w inter.” 
He thinks it preferable to wheat, rye or anything else grown 
in the winter. The writer had this grass under observation for 
four years here at Ames, from 1889 to 1893, and found it per­
fectly hardy. I t  is a large, vigorous, rapid growing grass and 
matures early in the season. I t  comes on again after the 
autumn rains and keeps green until frost Unfortunately this 
grass has not been tried extensively in the s^ate, and those 
■who desire to grow the grass should only do so in the southern 
half of the state, and there only in a limited way. I t  is best to 
propagate this grass by root cuttings.
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Fowl meadow grass (Poa serotina, Ehrhart), has been tried 
in an experimental way a t the Iowa station. I t  occurs as a 
natural grass in many sections of the state, but it is not culti­
vated. Flint,* in his work on grasses, makes the following
Fig. 157. Blue grass, Poa pratemis. The best of all our pasture  grasses. Two 
types. Blue grass offers an excellent chance for Improvement, as the  cu t shows.
statement: “ It early commended itself to the attention of 
farmers, for Jared Smith, writing in 1749, says of it: ‘There are 
two sorts of grass'which are native of the country, which I 
would recommend. These are H erd’s grass (known in Penn­
sylvania by the name of Timothy grass); the other is fowl
•Grasses and Forage Plants. 83.
72
Bulletin, Vol. 5 [1900], No. 55, Art. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
GRASSES OF IOWA. 431
meadow, sometimes called duck grass, and sometimes swamp 
wire grass. ’ ”
This grass is seldom sown in this state, and it is only in the 
northern and northeastern sections of the state, where it is 
abundant, tha t it is used for forage purposes Lamson-Scrib­
ner* says it is found in nearly all parts of New England and 
often forms a very considerable and valued portion of the 
native hay of the low meadows. Professor Bealf says the 
stems in damp weather branch a t the lower joints, and thus it 
is inclined to spread. On account of the large top and the 
slender stem this grass is ra ther inclined to fall over or lodge. 
For this reason it is frequently grown with red top, and as a 
m atter of fact this grass is not infrequently found in low 
meadows as a naturaliz: d grass with red top.
M e a d o w  F o x t a il  (Alopecurus pratensis, L.)—Though of 
little value in Iowa and scarcely cultivated, it has been tried 
in an experimental way on the College farm for twenty years. 
Stebler and SchroterJ state: “ Although long ago recom­
mended by Linnaeus, its cultivation has only recently com­
menced.” Sinclair § in 1824, wrote: “ The meadow foxtail 
constitutes part of the produce of all the richest pastures I 
have examined in Lincolnshire, Devonshire, and in the vale of 
Aylesbury. In Mr. W estcar’s celebrated pastures at Creslew 
I  found it more prevalent than in those of Devonshire and 
Lincolnshire.” I t  does not, however, appear to have been cul­
tivated. I t  was early introduced into this country and has 
spread extensively in the eastern states. I t  is cultivated par­
ticularly in the middle and New England states because of its 
earline ss.
Meadow foxtail is of little  value in this state. I t  comes on 
rapidly in the spring ard  matures early. During the season 
of 1900 the culms measured two and a half feet, but they were 
ra ther sparingly produced. However, there were an abundance 
of leaves clo-e to the ground. During the season of 1899, 
which was much more favorable, the p lant was a foot ta ller 
and the flowering culms were much more numerous. I t  may 
be said further in regard to this grass tha t it produces no after- 
math. In the east, however, this grass is considered very v a l­
uable, and in Europe one of the most valuable of the peren­
nial grasses. Dr. Wm, J. Beal says in regard to it:
*1. c. 63.
+Grasses of N. A. t: 1*0. Ed. 2.
$The Best Forage P laD ts . 57.
81. c. 142. 73
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“ I t bears considerable resemblance to timothy, though the 
culm and leaves are shorter, the spikes shorter, broader and 
softer; the whole plant less firm and rough, and it starts much 
earlier in spring, flowering* three or four weeks before tha t 
well known grass.
Fig. 158. Meadow Foxtail, Alopecurus pratensis). A valuable grass in the  east 
b u t nearly worthless in Iowa. (F. Lamson-Scribner. U. S. Dept, of Agrl.)
“ Meadow foxtail is -n o t well adapted for alternate hus­
bandry, as it requires three or four years to become well estab­
lished, but on deep, rich, moist or irrigated soils, in a ccol 
climate not subject to drouths or very hot weather, it is a fine 
grass and peculiarly well adapted for permanent pasture. I t 
makes a quick growth in spting or after feeding or mowiDg. 
I t  is fine, nutritious and palatable for all kinds of stock.
“ Like timothy, it has no tendency to spread, as is the case 
with June -grass, quack grass acd white clover. Mr. Lawes’
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experiments show tha t it thrives be3t with high manuring, sup­
plying much nitrogen. In this respect it comes into ccmpeti 
tion with orchard grass.”
CHEMICAL COMPOSITION.
One sample of this grass was analyzed in the laboratory. 
The sample was collected on April 30, 1896, and was 6 to 16 
inches high. The analysis gave the following resu lts: 
NATURAL CONDITION.
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W ATER FREE SUBSTANCE
Sample..............................................I 4.56 | 16.93 | (14.81) | 27.12 I 11.86 | 39.53
The following analyses are taken for comparison with the 
analysis made by this station:
NATURAL CONDITION.
Sample 1, cut April 19; head just
appearing (1).........................................
Sample 2, cut April 19; before bloom.
Sample 3, cut May 1; in bloom............
Sample 4, cut May 12; after bloom ... 
Sample 5, time of cutting unknown..
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77 10 1.08 3.60 4.17 2.11 11.94
76.70 1.04 3.17 5.22 1.84 12 03
(.0.00 1 34 4.32 9.51 3.10 21.7S
66.60 1.17 2 88 8 47 2.73 18.15
72.63 1.16 3.12 8.66 1.71 12.72
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Sample 1 ............................................................ 4 70 15.70 18.20 9.20 52.20
Sample 2 ........................................................... 4 50 13.60 22.40 7.90 51.60
Sample 4 ............................................................ 3 40 10.80 23.80 7.80 64.20
Sample 4 ........................................................... 3 50 8.60 25.40 8.20 54.30
Sample 5 ........................................................... 4 20 11 40 31.70 6.20 46.50
South Dakota (2): Cut June 1, 1892.......... 3.31 9.91 34.56 10.54 41.69
U. S. Dept. Agrl. Office Exp. Sta. Bull. 11:31. 
Bull. S. D. Agrl. Exp. Sta. 40:70. 1891.
2 2
189*.
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BROME GRASSES.
Among the brome grasses there are several important for­
age plants. Much attention has recently been given to 
Hungarian brome or awn less brome grass (Bromus inermis, 
Leyss). Stebler and SchrOter*, w riting in 1882, state: “This
Fig. 159. H ungarian Brome Grass, (Bromus inermis). The best of all the 
recently  introduced grasses. May be used in meadow and pasture.
(Div. of Agrost. U. S. Dept, of Agrl.)
must be a good fodder grass, especially for sheep, because it 
grows in the cattle-rearing districts of Aschersleben, renowned 
for its exceedingly te r der mutton. Awnless brome grass has 
only quite recently come into cultivation, more particularly in 
H ungary.’' Its further history is given by Lamson-Scribner.f
*1.0.115. . . . . . . . . . . . . . .
tEconomic grasses. Bull. U. S. Dept, of Agr. Div. of Agrost. 14:23.
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I t  was introduced by the California agricultural experiment 
station about 1880. Its  cultivation on the college grounds 
began in 1888. I t  has been grown since 1890 a t Dysart and 
B attle Creek. Since 1897 it .has become more widely diffused 
in the state and elsewhere largely through the efforts of the  
Secretary of Agriculture, Hon. James Wilson, the agricultural 
press and P. Lamson-Scribner. Seedsmen also have done 
much to extend its cultivation.
Hungarian brome (.Bromus inermis) is without doubt one of 
the most valuable of all the grasses which have been introduced 
in recent years. Not only is it an excellent drouth resister but 
i t  is a most productive grass. I t  starts early in spriDg and 
affords good picking nearly as early as blue grass. For past­
ure purposes it is certainly far better than timothy. I t  is only 
a question of time until this grass will become as common as 
timothy. There has never been a crop failure of this since its  
growth on the college farm, but there is considerable variation 
with reference to its productiveness. Newly sown meadows are 
much more productive than those tha t are two or three years old. 
During the season of 1900 this grass was quite vigorous, the 
culms measuring from two to three feet high. There was an 
even mat, but in meadows three years old it was some­
what dwarfed, and this seems to be the usual experience with 
this grass. During 1899 this grass did very much better. 
Prof. James Atkinson* says in regard to it:
“Owing to its extreme hardiness it is one of the first plants 
to begin to grow in the spring, when one* established. Incase 
of a one-year-old sod, it began to head out six weeks after 
growth began in the spring. The same crop was cut and gave 
a yield of twelve tons of green fodder June 10th, which cured 
into five tons of hay. I t  must be remembered tha t the soil 
upon which this was grown was very rich. A bare soil, treated 
in the same manner, produced less than one ton per acre. 
According to station analysis, it is quite similar to timothy in 
composition. If seeded thickly and cut a t the proper time, i t  
is a little superior, owing to the leafy nature of its growth. 
At cutting time, the leaves were stripped off of a portion of the  
crop, and it was found tha t there was a greater percentage of 
leaves than of stem. I t  yields a t the rate of two or three tons 
to the acre. ”
♦ B u ll. Io w a  A gr. Ool. E x p . S ta . 45:225.
77
Atkinson: Field experiments.
Published by Iowa State University Digital Repository, 1900
486 GRASSES OF IOWA.
Shepard and Williams* state that it has endured drouth per­
fectly in South Dakota, and has never winter killed in the 
least. Lamson-Scribnerf says: “The strong perennial char­
acter of this brome grass and its unusual drouth resisting 
powers ara qualities which recommend it for general cultiva­
tion, particularly in the semi-arid regions of the west and north­
west. Its  nutritive value is comparatively low, and before 
undertaking its cultivation the fact should be remembered that 
it is somewhat difficult to eradicate when once established, 
although by no means so difficult as couch grass or Johnson 
g rass .” In Iowa there has been no difficulty of clearing a field. 
Mr. S. A. BedfordJ states that as a pasture grass for Manitoba 
it is perhaps unequaled. I t  comes on early and continues 
green until snow covers the ground.
P. Beveridge Kennedy § says in regard to this grass: “ In a 
few years it forms a very tough sod, soon crowding out other 
grasses, clovers, and weeds. Its  rem arkable drought resisting 
qualities have proved it to be a most valuable grass for dry 
regions where other grasses could hardly exist. I t  is the most 
suitable grass yet introduced for the dry regions of the west 
and northwest. As it is thoroughly permanent and grows with 
wonderful rapidity, producing heavy crops of hay and luxuri­
ant pasturage, its value to the farmers of the semi-arid regions 
of this country cannot be overestimated. All kinds of stock 
eat it with relish, and the chemical analyses made show th a t it 
is rich in flesh-forming materials, much more so than timothy. 
I t  is very hardy, and not injured by severe spring and fall 
frosts when once establisned. As it starts to grow very early 
in the spring, before any of the grasses upon the native 
prairies show any signs of life, and remains green and succulent 
far into November, it will supply the long-felt want of early 
and late fall pastures.”
CHEM ICAL COM POSITIO N.
Of this brome grass the following samples were analyzed
Sample 1. April 30, 1896, 6 to 12 inches high.
Sample 2. June 3, 1896, 38 to 40 inches high.
Sample 3. June 15, 1896, 41 to 42 inches high.
'B u ll. South Dak. Agrl. Exp. Sta. 40:114. 
tB ull. D 8. Dept. Agrl. 14:23.
$Bep. Exp. Farm s Canada 1896:337. 
SBull. D. 8 Dept. Agrlc. Dlv. Agrost. 82.
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Sample 1............................. 79.97 1.05 3.21 (3.04) 4.53 2 33 8.91
Sample 2 ............................. 73.55 .53 3.73 (3.15) 9.65 2.33 10.21
Sample 3 ...............  .......... 67.66 1.04 3.93 (2.48) 11.96 3 45 11.93;
W ATER FREE SUBSTANCE.
5.26 16 06 (15.19) 
(11.54) 
( 7.69)
22.62 11.64 44.42
Sample 2........................................... 2.00 14 10 36 49 8 82 38.59
Sample 3........................................... 3.20 12 26 36 98 10.66 36.90
In the consideration of the above samples we find that the 
amount of water decreases from 79.97 per cent to 67.66 per 
cent, and it is a regular decrease as the plant becomes older. 
In the water free substance we find, however, that the per­
centage of fat varies from 5.26 per cent to 2.00 per cent, and the 
changd is an irregular one. The protein varies from 16.06 to  
12.26 per cent, decreasing as the growth of the plant increases, 
but it will be noticed that the sample 38 to 40 inches high has 
only 1.96 par cent less of protein than the sample 6 to 12 
inches high. The difference between the albuminoids is 
greater than tha t of the protein, that is 15.19 to 7.69 per cent, 
and in the samples 2 and 3, while there is only a difference in 
height of 2 or 3 inches, yet the difference in the amount of 
albuminoids present is 3.85 per cent in favor of the second 
sample. The crude fiber is naturally much less in the young 
sample, while the two latter samples have nearly the same 
amount present. The first sample of the grass has the largest 
amount of nitrogen free extract, and this decreases as the plant 
becomes older, while the amount of the ash varies without 
regard to the growth of the plant.
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The following analyses have been selected for comparison 
with the analyses here:
W ATER FREE SUBSTANCE.
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U. S. Dept. Agrl. (1): Aver, of 2 samples.. 4.91 11.86 32.11 8.62 39.50
Iowa (2):
Cut June 21, just past bloom, height 36 
-42 in.........  .............................................. 1.60 11.92 34.51 10.20 41.77
Cut May 8, height 16 i n ........................... 5.66 26.27 21.65 11.02 35 40
3.71 21.12 24 50 11.03 39 64
Cut May 2 i .................................................. 2 61 17.63 29 11 10.08 40.57
Cut June 7, early bloom............................ 2.43 1245 32.33 9.'i7 43.02
South Dakota (3): Cut Julv 7, 1892.......... 2.06 10 79 41.27 8.08 37.80
Mississippi (4):
Cut June....................................................... 3.79 8.18 33.79 6 66 47.58
Cut August................................................... 6 04 21.53 30 44 10 57 31.42
S h o r t  A w n e d  B r o m e  G r a s s  (Bromus marginatus, Nees).— 
The culture of the short awned brome grass was introduced in 
Iowa by R. P. Speer* in 1889, who obtained the seed from 
Montana, collected by Prof. J. Craig, who was sent there to 
make a collection of the most worthy and valuable grasses 
growing in the west. I t  was cultivated on the college grounds 
for a few years and merits more extensive cultivation. I t  was 
distributed to a limited extent to Iowa farmers, but it has not 
been cultivated extensively in any part of the country. I t 
gives promise of being as valuable as the Hungarian brome. 
I t  is perfectly hardy, resists drouth well and is capable of pro­
ducing from two to three tons of hay to the acre in ordinary 
seasocs. The afterm ath is also excellent. The grass has 
become partially established in this state, both at Dysart and 
the Iowa A gricultural College, and we commend it for trial in 
th is  state. I t  is equal tD the Hungarian brome grass on the 
college grounds. In the season of 1900 it measured from three 
to four feet. This is what Dr. Kennedy f says in regard to it:
1. U. S. Dept. Agrl. Exp. Sta. Rec. 6:101. 1894.
2. Bull. Iowa Agrl. Exp. Sta. 11:466, 475. 1888.
3. Bull. S. D. Agrl. Exp. Sta. 40:144. 1894.
4. Ann. Rept. Miss. Agrl. Exp. Sta. 8:90. 1895. 
♦Bull. Iowa Agrl. Exp. Sta. 11: 1890. 446.
'tBull. U. S Dept. Agrl. Div. Agros. 22:62.
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Fig. 159A. Short-awned Brome Grass (Bromns marginatas). A valuable western 
grass, a, empty glumes, with th ree  florets, b, dorsal view of flowering 
glume. (Shear. Div. Agrost. U. S. Dept, of Agrl.)
“ An erect, robust native grass, two to four feet high, with 
numerous large leaves and long, closely appressed branches 
to the panicle. In Wyoming and Montana it occurs in the open 
woods among the mountains, where it sometimes forms meadow­
like tracts of considerable extent at an altitude of from 5,000 
to 8,000 feet. I t  has been introduced and grown for a number 
of years in central and western Iowa, where, under favorable 
conditions, two crops may be cut in a single season. In Colo­
rado it is found to be valuable in the native meadows at an a lti­
tude of from 6,000 to 9,500 feet. Short awned brome grass 
produces an abundance of leaves, which are well liked by stock. 
Although not so valuable as the smooth brome grass, yet it is
81
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worthy of being extensively tried, es pecially in meadows at 
high altitudes. Its  cultivation has been carried on to some 
extent in the northwest, with very promising results. ”
The results of the analysis of the two samples of this grass 
are given below:
Sample No. 1. Gathered April 27, 1896, height 12 inches.
Sample No. 2. Gathered May 19,1896, height 14 to 20 inches.
NATURAL CONDITION.
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82.30 1.56 4 71 (3 41) 
(3.28)
4.80 2.59 4 04
80.48 1 21 4 23 5.18 2.40 6.50
WATER FREE SUBSTANCE.
8.82 26.63 (19.28)
(16.84)
27.09 14.66 23.80
6.22 21.69 26.56 12 33 33.20
The water content of the two samples are very close, less 
than 2 per cent, and on making a comparison of the various 
constituents of the dry matter, it is found tha t as a result of 
the difference of twenty-two days sample 2 has 2.60 per 
cent less of fa t and 4.97 per cent less of protein. The same 
condition is present in the amount of albuminoids, where there 
is a difference of 2.44 per cent of albuminoids in favor of sam­
ple 1. The amounts of crude fiber in both samples are very 
close, but the difference of nitrogen free extract is 9.40 per 
cent in favor of the sample which was collected last. The 
amount of ash is largest in sample 1 .
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For comparison the following analyses are added:
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Iowa (1):
Cut June 9, beginning to bloom, 
height 30 in ................................... 68.85 .66 4.32 9.88 3.04 13.25
Cut April 29, height 12 inches... *77.24 6.26 26.64 20.31 13.50 33 29
Cut May 10, height 15 inches___ *75 00 5.32 22.53 23.84 12 83 35.49
Cut May 20, height 20 inches---- *76.78 3.58 18.83 21.58 12.18 43.83
Cut May 30, panicle spreading... *72 17 2.12 16.00 32.26 10 64 38.98
Cut June 9, early bloom ............... *68.85 2.12 13.88 31.71 9.76 42.53
Cut June 20, seed forming............ *66.29 2.25 11.88 30.38 9 25 46.24
O t h e r  B r o m e  G r a s s e s .—Soft chess (Bromus hordeaceus, L.) 
has been introduced a t various points in the state for forage pur­
poses. Some years ago R. P. Speer introduced it on the col­
lege farm, but soon found] tha t it was an entirely worthless 
grass. Since then it has been common on the college farm. I t 
comes on early and makes a good growth. Its  weedy character 
should prevent farmers from sowing any more of it.
In  regard to Bromus hordeaceus Prof. F. Lamson- Scribnerf 
says:
“ An erect annual, one to three feet high, having the sheaths, 
leaves and spikelets of the erectpanicle soft'y pubescent. I t  has 
a marked resemblance to cheat, from which it differs in its more 
erect panicle and hairiness. I t  is a native of Europe, but has 
become widely disseminated in this country, although less com­
mon than cheat and smooth brome grass, but like these can 
only be regarded as a weed. I t  has, however, been recom­
mended for cultivation on thin, sandy land where better grasses 
will not succeed. ”
CHEMICAL COMPOSITION.
Five samples of Bromus hordeaceus were analyzed in the 
experiment station laboratory with the following results:
1. Bull. Iowa Agrl. Exp. Sta. 11:465, 474.
♦Percentages of w ater a re  given for th e  original sample and all o ther percentages 
are for w ater free substance.
+Bull. Div. Agrostology. U. S. D ipt. Agrl. 3:31.
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Fig. 160 Fig. 161
Fig. 160. Soft chess, (Bromus hordeaceus). A grass extensively naturalized  in por­
tions of th is sta te , b u t of l ittle  value as a forage plant, a, empty glumes; b, 
flowering glume; c, palea. (Div. Agrost. U. S. Dept. Agrl.)
Fig. 161. Common chess, (Bromus secalinus). Widely d istributed  annual, frequently  
occurring in wheat fields; bu t of little  value as a forage p la n t in th is s ta te  
(Div. Agrost. U. S. Dept. Agrl.)
84
Bulletin, Vol. 5 [1900], No. 55, rt. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
GRASSES OF IOW A. 443
Sample 1. 
Sample 2. 
Sample 3. 
to head out. 
Sample 4. 
Sample 5.
Collected April 24, 1896, 3 to 10 inches high.
Collected May 4, 1896, 12 to 18 inches high, no heads. 
Collected May 11, 1896, 18 to 24 inches high, just beginning
Collected May 20, 1896.
Collected June 1, 1896, 30 to 32 inches high.
NATURAL CONDITION.
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Sample 1................. ........... 85 07 1.41 4 19 (3.23) 3.18 1.92 4.23
Sample 2 ............................ 87 29 .94 2.14 (1.88) 3.38 1.83 4.45
Sample 3 ............................. 79.37 .85 2.62 (2.50) 5.47 2 19 9.50
Sample 4 ............................. 80.63 .78 2.96 (2.10) 6.42 2.05 7.16
Sample 5 ............................ 71.41 .85 3.52 (3.08) 10.01 2 54 11.67
W ATER FREE SUBSTANCE.
Sample 1.............................. 9.46 28.05 (21.61) 21.31 12.89 28.2fi
Sample 2 ............................. 7.43 16.83 (14 80) 26.61 14 38 34.75
Sample 3.............................. 4.10 12 71 (12.12) 26.54 10.64 46.01
Sample 4.............................. 4.08 15.30 (10.88) 33.18 10.61 36.83
Sample 5 .......................•... 2.95 12.30 (10.76) 35.01 8.91 40.83
Considering the five analyses of Bromus horcleaceus we find that 
the w ater content in the samples in their natural condition 
varirs from 71.41 per cent to 87.29 percent, and the amount of 
■water varies irregularly  in the samples In the dry m atter or 
water free substance, we find that the fat varies from 9 46 per 
cent to 2.95 per cent, decreasing as the grass becomes older. 
The crude protein varies from 28.05 per cent to 12.30 per cent, 
and with one exception the amount decreases as the plant 
grows older. The amount of albuminoids, however, varies 
from 21.61 per cent to 10.76 per cent, and these decrease in 
amount regularly as the grasses increase in growth. The 
crude fiber varies from 26.54 per cent to 35.01 per cent, and is 
irregular in the amount present and tends to increase as the 
plant increases in-age. The nitrogen free extract, however, 
is very irregular in the amount present. The ash, on the con­
trary, tends to decrease with the age of the grass.
One other sample is added for .'comparison with the results 
of the laboratory:
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W ATER FREE EXTRACT.
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Mississippi, collected June (')................... 4 08 10.05 34.02 6.72 45.13
Chess or cheat (Bromus secalinus, L ) is also quite common 
in many parts of the state, and although more valuable than 
Bromus hordeaceus, must be regarded as a weed.
Chess or cheat is a well known weedy annual grass intro­
duced in this country a number of years ago, and pretty  gener­
ally occurring in the state where wheat is grown. I t  has a 
loose, spreading panicle. The awns of the flowering glumes 
are quite variable. This plant is a weed, but not quite so inju­
rious as Bromus hordeaceus, as it has some redeeming features as 
a forage plant. Professor Tracy speaks favorably of this 
grass for the southern states. Chess or cheat is believed by 
many people to be a degenerated wheat, but this is not true. 
Cheat can only produce cheat, and where these plants occur 
it is certain that they were from cheat sown with the wheat, 
or tha t the seeds were scattered by b 'rds or animals. Prof. 
F. Lamson-Scribner* says: “ Cheat and wheat ara only 
remotely related; they bsloDg t© quite distinct tribes in the 
grass family, and wheat is less likely to change into cheat in a 
single generation than the more nearly allied oats, or than 
wheat is to change into barley, with which it is very closely 
related. ”
*
CHEMICAL COMPOSITION.
The following samples of Bromus secalinus were analyzed in 
the laboratory at this station:
Sample 1. May 20, 1896, height 25 to 30 inches.
Sample 2. June 15, 1896, height 28 to 29 inches.
1. U. 8. Dept. Agrl. Exp. 8ta. Rec. 6: 101. 1894. 
♦Bull. Div. Agros. U. S. Dept. Agrl. 3: 32.
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Sample 1.............................. 79.22 1.99 2.74 (1.96) 9 15 2 21 4.59
Sample 2 .............................. 66.55 1.19 3.23 (2.49) 12.38 2 64 14.01
W ATER FREE SUBSTANCE.
Sample 1 
Sample 2.
9.59 13.17 (9.42) 44.04 10.63
3 57 9.66 (7 44) 37.03 7 91
22.57
41.83
In  considering the composition of Bromus secalinus we find 
th a t t t e  sample collected in May has r  early 18 per cent more 
w ater than tha t of th e  June sample, both of the samples being 
practically the same size. In  considering the constituents of 
the dry matter, the first sample has 6.02 per cent more fat than 
the second, and it has also 8.51 per cent more of protein and 
1.98 per cent more of albuminoids. The crude fiber is present 
to the extent of 7.01 per cent over the amount in the second 
sample. As regards the amount of nitrogen free extract, there 
is 18.26 per cent less in the early than in the late sample. The 
ash constituents are 2.72 per cent less in the second than in 
the first.
For comparison with the work done here, we have selected 
the following analyses:
IN FRESH OR AIR-DRY MATERIAL.
New York (1).. 
♦Mississippi (2) 
Oregon (3 )........
cS
E
60.35
58.54
8.56
03fo
1.12 
’ 1*75*
ou
3.17
3 .e i
b
VS©T33
13.05
3L90"
1.85
9*.i9*
fcl
2O* 
55 . 
20.46 
’ 44.99
'D ry  analysis of o ther m aterials given below under the  sam e headingr.
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Fig. 162 Bromue tectorum. A nearly  worthless annual found here and there  in  the  
sta te . (F. Lamson-Scrlbner. Dlv. Agrost. U. S. Dept, of Agrl.)
WATER FREE SUBSTANCE.
.
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New York (1).................................................... 2.80 8 00 32.90 4.70 51.60
Mississippi (2):
Gathered in J u n e ............................................ 2.59 5 18 29.30 5.61 57.32
1. U. S. Dept. Agrl. Exp. Sta. Bull. 11:39.
2. Ann. Rept. Mississippi Agrl. Exp. Sta. 8 : 90. 1895.
3. Bull. Oregon Agrl. Exp. Sta. 39 : 44. 1895.
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Fig. 163. Woodland Chess, (Bromus ciliatm). Quite widely d istribu ted  In tim ber, and 
of considerable value as a forage plant. (Charlotte M. King).
The Bromus racemosus, L ., allied to B. secalinus, is sometimes 
cultivated in the south. This is an introduced annual, one to 
three feet high, with a more or les3  spreading panicle with 
smooth spikelets. A very common grass in cultivated fields 
and waste places. I t  has been recommended for some sections 
of our country, but like the other two species is of very little 
value.
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Bromus teotorum, L , is another worthless immigrant which 
has made its appearance at several points in waste places 
about cities. This is a tufted annual, from one to two feet 
high, erect or somewhat geniculate a t the base. This species 
is of little value for forage purposes. For forage purposes it 
is not as good as Bromus hordeaceus.
The woodland chess (Bromus ciliatus, L.) makes a vigorous 
growth early in the season. Though never abundant in one 
place, it is widely scattered in timber and affords excellent 
forage in the timber lot.
CHEMICAL COMPOSITION.
The South Dakota (1) station analyzed one sample of the 
grass, with the following results:
Water..............................
A sh ..................................
Ether extract...............
Crude fiber...................
Crude protein...............
Nitrogen free extract.
T o ta l...................
Ai
r 
dr
y 
su
b­
st
an
ce
.
W
at
er
 
fr
ee
 
su
bs
ta
nc
e.
8.73
8.00 8.77
3 00 3.29
30.75 33.69
7.75 8.49
41.77 45.76
100 00 100.00
Bromus purgans, L.—This is ta lle r and stouter than B. cilia­
tus, a perennial, from two to three and a half feet high. Culm 
is erect and smooth, with somewhat drooping panicles. This 
species is common in moist meadows, in some cases covering 
considerable area. The form most common in Iowa is the Bro­
mus purgans latiglumis, which is indeed a most excellent grass 
in moist meadows in north central Iowa. In chemical compo­
sition this compares with Bromus ciliatus.
Schrader’s Brome grass (B. unioloides, Willd.), a native of 
South America, has not been cultivated in Iowa, though no 
doubt would succeed, as it is hardy in northern Colorado. I t 
is one of the valuable winter grasses of the south.
This species was described and figured by Willdenow in 1806 
from specimens growing in the botanical garden at Berlin, the 
seed originally coming from South Carolina, but the grass is
1 South Dak. Bull. 40. 143.
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Fig. 164. Swamp Chess, 
(Bromus purgam latiglumis) ■ 
A tall, fine grass for low 
meadows. (Charlotte M. 
K in g )
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native to South America and was evidently early introduced into 
the Carolinas. Mr. Shear says it also appears to be native in 
Central America and Mexico, and possibly Texas. Its  cultiva­
tion was first introduced by Iverson, of South Carolina, in 1853 
or 1854. This grass is not adapted to our conditions in this 
state, but for the southern states it is an admirable grass. Mr. 
C. L. Shear* says:
“ The grass is naturally  an annual, producing its seed and 
then dying, but if prevented from seeding by continuous cutting 
or pasturing, it will survive several years and produce well; 
but as the grass dries up during the summer, the use of the 
land during tha t period is practically lost. Results giving the 
most general satisfaction in growing this grass may be secured 
by pasturing it until spring and then letting it reseed itself. 
A fter it has matured its seed, the land may be plowed and sown, 
preferably to cow peas or Japan clover, which should be har­
vested in time to allow the rescue grass to s ta rt again with the 
first autumnal rains. Excellent volunteer crops may be secured 
in this way for several years. ”
CHEMICAL COMPOSITION.
The analysis by the South Dakota Experiment Station (1) 
gave the following results:
W ater............................
A sh .................................
Ether extract...............
Crudefiber ...................
Crude protein ..............
Nitrogen free extract.
T ota l.........................................................................................  100.00
XiS3
<9
£*§ fcl §73 S3 c3
.JsS
<
■*£> 08 3 
* "
7.13
9.03 9 72
2.09 2.25
32.39 34.88
9 97 10.74
39.39 42.41
100.00
The United States Department of Agriculture (2) analyzed a 
number of samples of this grass, with the following results:
Sample No. I. Cut April 23d.
Sample No. 2. Cut May 4th.
Sample No. 3. Cut May 13th.
Sample No. 4. Cut June 1st.
Sample No. 5. Cut June 1st, in seed.
*U. S. Dept. Agrl. Div. Agros. 23:51.
1 Bull. South Dakota Agr. Exp. Sta. 40: 146.
2 Bull. IJ. S. Dept, of Agrl. Off. Exp. Sta. 11: 32.
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Fa
t.
Sample No. 1...................................... 80.60 2.07 3.31 3.60 9.45 .97
Sample No. 2. ................................... 75.40 2.20 3 53 5 47 12.55 .85
Sample No. 3...................................... 79.40 1.91 2.60 4 67 10.60 .82
Sample No. 4...................................... 67 50 2.17 3.52 8 23 17.81 .77
Sample No. 5...................................... 64.70 3.02 3.45 7.01 21.08 .74
W ATER FREE SUBSTANCE.
Sample No. 1.................................................... 10.70 17.10 18.60 48 60 5.00
Sample No. 2 .................................................... 8.90 14 30 22.20 51.10 3 50
Sample No. 3.............................  .................. 9.30 12.60 22.70 51.40 4.00
Sample No. 4 .................................................... 6.70 10.80 25.30 54.80 2.40
Sample No. 5 .............................................. 8.60 9.80 19.90 59.60 2.10
R e d t o p  (Agrost'is alba), l .— Many w riters of the early part 
of this century do not speak favorably of Agrostis alba as a for­
age plant, although its cultivation began in 1761. Stebler and 
Schroter* stata tha t it was introduced into Ireland about the 
beginning of this century; Dr. Richardson pointed out its 
merit, and on his recommendation it came to be extensively 
cultivated in G reat Britain. The cultivation of Fiorin com­
menced on the continent about 1840, where it was held in 
high esteem. Jessenf, 1863, praises its qualities as a forage 
p lant in Germany, but says it is difficult to harvest. In  this 
country it has been cultivated for a long time. F lin t! says: 
“I t was called simply English grass by Eliot, Dean and other 
early writers, and by the English, fine bent. Most of the 
grasses of this genus are known in England under the name 
of ‘Bent Grass, ’ of which there are many species. ’ ’
Redtop is a very variable species; there are included under 
it a number of well marked and distinct varieties, some of which 
have received distinct names.
Prof. F. Lamson-Scribner,§ in his “Grasses of Tennessee,” 
makes the following statement with reference to the different 
forms:
“Agrostis vulgaris, With. Fine Bent, is now united with A. 
alba, L., not being regarded as botanically distinct. A. vulgaris,
*1. c. 68.
tD eutschland’s Graser. 63.
a .  c. 40-41.
SBuIl. Univ. Tennessee Agrl. Exp. Sta. 7:1.78.
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Fig. 165. Red Top, [Agrostis alba). A fine grass for low meadows. (F. .Lamson- 
Scrlbner, Dlv. Agrost. U. S. Dept. Agrl.)
however, is a good agricultural form quite distinct from A. 
alba. Agrostis stolonifera is also classed as only a variety of A. 
alba. Trinius referred these, and also some others which have 
been classed as species, to Agrostis polymorpha, Huds.”
The forms we have may be separated as follows:
Ligule, 1 to 4 lines long, usually ribbed toward the base. Panicle open,
culms erect or geniculate at the lower jo in ts.......................................A . alba
Panicle contracted linear, culms extensively creeping or stoloniferous
.....................................................................................................................A . stolonifera
Ligule less than a line long, sometimes nearly obsolete; panicle branches 
spreading, smooth.......................................................................................A . vulgaris
This plant produces culms from one to two feet high, ascend­
ing smooth from a creeping rootstock. Leaves short and flat
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with a contracted or oblong panicle and producing few or 
many small branches in a whorl. Grass starts rather late in 
the spring but affords very good pasture during the entire 
summer, especially in wet soils. I t  yields from one to two tons 
of hay to the acre which is of excellent quality.
Prof. F. Lamson-Scribner* says:
* ‘H erd’s grass or redtop has long been known to our farmers, 
and in its several forms is deemed valuable for permanent 
meadows and pastures, where the land is not too dry. On good 
soil it yields well and makes excellent hay. Some of the forms 
employed alone, make, under favorable circumstances, the 
softest and finest turfs for lawns. ”
CHEMICAL COMPOSITION.
One sample of this grass was analyzed by the South Dakota 
station (1).
Ai
r 
dr
y 
su
b­
st
an
ce
.
'W
at
er
 
fr
ee
 
su
bs
ta
nc
e.
7.85 
9 03 
2.39 
29.19 
11.93 
39.61
9.80
2.59
31.68
12.95
42.98
Crude p rotein ....................................................................................
100.00 100.00
Professor Bealf says:
‘ ‘ Redtop in this country is often sown on marshes too wet 
for som9 of the better grasses. I t  is not well adapted to alter­
nate husbandry, as it takes several years to become well 
established. ”
Also, F. Lamson-ScribnerJ says:
“ I t makes a very resistant and leafy turf, which well with­
stands the tram ping of stock. I t  grows well, also, as far 
south as Tennessee. Among the forms of low growth are two 
varieties which are unsurpassed, either in fineness or richness 
of color, for making lawns. ”
♦Bull. Univ. Tennessee Agrl. Exp. Sta. 7:1 : 79.
(1) South Dakota Bull., No. 40 : 82.
tGrasses of North'Am erica. 1:145.
}Bull. Dlv. Agros. D. S. Dept. Agrl. 3:13.
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Fig. 166. Thin-grass, (AgrostU perennans). Widely d istributed  in tim ber. Not 
especially valuable for forage purposes. (F. Lamson-Scribner, U. S. 
Dept. Agrl.)
Redtop is a valuable grass, particularly  in low meadows, 
where it is common. I t  makes a fine tu rf and may be pastured 
without injury. The hay is of the finest quality. Although 
this grass is naturalized in many parts of the state, it is sel­
dom sown.
Other species.—Several other species of Agrostis are used for 
meadow and pasture purposes. The most valuable of these 
are Rhode Island Bent (A. canina, L.) and the rough-leaved 
Bent (A. asperifolia, Trin.), a native of the Rocky mountain 
regions. We also have several native species in Iowa, like the 
Agrostis perennans, which occurs in woodland, and is common in 
moist, shady places. Though widely distributed, this species
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is of little  value for forage purposes, as it produces so scantily. 
Another species, A. scabra, is a widely distributed grass, 
usually occurring in rather light soils. Aside from the fact 
tha t it may be used for ornamental purposes, it produces some 
little forage, though it cannot be considered of any value for 
this purpose.
T h e  T a l l  M e a d o w  O a t  G r a s s  (Arrhenatherum avenaceum, 
Beauv.), has been cultivated for a considerable length of time. 
Sinclair,* in 1824, does not seem to have been highly impressed
Fig. 167. T all Meadow-oat grass, (Arrhenathum avenaceum). A valuable European 
grass. Although perfectly  hardy, and adapted to Iowa conditions, i t  has not 
given general satisfaction. (F. Lamson-Scribner, Div. Agrost. U. S. Dept. Agrl.)
with the grass. I t  does not, according to this writer, do well 
when sown by itself. He also made experiments, sowing it at 
different times, and concludes tha t May is the best month. 
Sowerby and John son f seem not to have been favorably
•H ortus Gramineus W oburnensis. 181.
+The Grasses of G reat Britian. 55. London. 97
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impressed with it as a cultivated grass. Its further early his­
tory is given by Stebler and Schroter* as follows: “ Towards 
the beginning of the last century, false oat grass was cultivated 
in Dauphiny, in the neighborhood of Geneva, and here and 
there in Canton Berne. Stapfer, in a memoir presented to the 
Agricultural Society of Berne in 1762, strongly recommended 
its cultivation. In  1790, Judtmann advocated its use for mix­
ing with red clover, sanfoin, and lucerne. Later it became 
much over-estimated, e. g., by Mauke, Hansen and Hannemann. 
The French, as Schwerz says, ‘elated it to the skies. ’ Soon, 
however, it became as much depreciated as it had formerly 
been over-estimated; Hector in his work on grasses does not 
even mention it .”
European authorities differ in regard to its value. S ir J. B. 
Lawes states it is of questionable value in England. Mr. 
Gorrie states tha t it yields continuously from early spring until 
winter frosts. I t  has a very disagreeable, b itter taste, which 
causes it to be avoided by horses, cattle and sheep. I t  is much 
subject to rust and smut. Professor Buckmanf thinks it is not 
advisable to encourage its cultivation. The opinions in this 
country differ in regard to its usefulness. BealJ states tha t it 
is suited for alternate husbandry and for dry countries. I t  is 
common in California and greatly esteemed there. He says in 
regard to it: ‘ ‘The w riter has raised this grass on rather light, 
sandy soil at Lansing, Mich., for twenty years or more, has 
seen it in some other localities in the state, and thinks he can 
tell why there are such conflicting opinions in relation to its 
value. In  England the climate is moist, and the finer succu­
lent grasses thrive w ell, while ta ll oat grass does better in a 
hotter, dryer climate. As it blossoms rather early, many let 
it go too long before cutting, when the stems become hard and 
of poor quality. Again, bad weather often interferes with the 
cutting at just the righ t time, and poor hay is the result. A 
man doesn’t  want a very large quantity of this grass to mow, 
unless he is prepared to cut it all in a day or two. I t  makes a 
fine growth the first season after mowing, and if sown alone will 
cut a good crop of hay. ”
Flint§ notes its early cultivation in New England, where at 
one time it was highly esteemed. I t  has besn tried in Iowa
♦Best Grasses. 39.
tBeal. Grasses of N. Am. 1: 122 2 Ed.
£Beal. Grasses of N. America. 1: 125.
^Grasses and Forage Plants. 129. 2 Ed.
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Klg. » .  H air sterile  glumes; d,
th e ^ a m e n s  and pistils and palea. (Charlotte M K in g , .
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for a quarter of a century, but has not been diffused as a pas­
ture or meadow grass. I t  matures early and two crops may 
be cut in a single season.
G r a m a  G r a s s e s .—Three Grama grasses occur in Iowa. Bou­
teloua Mrsuta, L ag., common in dry, sterile and sandy ground, 
scarcely worthy of attention, except on sandy, light soils as on 
Muscatine island.
Fig. 169. Black grama, (Bouteloua hirsuta.) Common on Muscatine Island and 
in gravelly d rift soils. (F. Lamson-Scribner, Div. Agrost. U. S. Dept. Agrl.)
The Black Grama or Tall Grama, is common only in sandy 
soil in the eastern portion of the state and gravelly drift soils 
in northern Iowa. In  many respects it resembles the Blue 
Grama, growing in bunches; it is, however, less valuable.
The Side-oats or Tall Grama (B. racemosa, Lag ), is common 
throughout the state on dry, sterile hills, forming a large part 
of the natural herbage. Under cultivation it has succeeded 
admirably the first season, having made a growth of eighteen
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inches. I t  is a valuable grass on the loess in western Iowa, 
occurring abundantly on ra ther dry soils. The hay made from 
it is of the very best quality. I t  cures readily, and even when 
cut late in the season the leaves retain their freshness longer 
than any other wild grasses. This is one of our best species 
in the state. I t  is found quite widely distributed on sterile 
hills, especially in the drift area. I t  is a ra ther stout, tufted 
grass, from one to three feet high, and grows in bunches. The 
leaves are flattened and long and the spikes are arranged 
along the upper portion of the stem in a one-sided fashion. 
This grass has been cultivated on the college grounds and has 
made an excellent stand in a single season, producing a fine, 
even turf from six inches to two feet high, and in the autumn 
it had developed sufficiently to produce from a ton to a ton and 
a half of hay to the acre. I t  is certainly worthy of cultivation 
in dry soils. Along the loess it affords considerable pasturage.
The Blue Grama (Bouteloua oligostachya, Torr.) is more valu­
able than the former. I t  grows from eight to eighteen inches 
high, varying somewhat with the seasons. I t  was much taller 
on the average in 1896 than in 1895. As a rule, this grass sel­
dom exceeds a foot in height. I t  is endowed by nature with 
great drouth-resisting qualities. I t  has been cultivated on the 
college grounds, and when sown in early April or late March 
had attained a height of eighteen inches before September 1st. 
Its  firm leaves are highly nutritious.
Prof. Lamson-Scribner says:
‘ ‘ This is one of the most abundant and most valued of the 
Grama grasses, and extends from Wisconsin westward to Cali­
fornia, and southward into Texas and northern Mexico. I t  is 
a perennial, six to eighteen inches high, its strong rhizomes 
and numerous root leaves forming dense and more or less 
extensive patches of excellent turf. In  Montana it is known 
as buffalo grass. I t  frequents the bench lands of tha t state, 
growing a t elevations from 3,000 to 4,000 or 5,000 feet, and not 
infrequently covers wide areas. No other grass better with­
stands the tram ping of stock, and it is unsurpassed for grazing 
purposes. In the southwest it forms a large proportion of the 
hay delivered at the various military posts and stage stations, 
and is considered the best obtainable there. Like the true 
buffalo grass, it cures during the dry season in the turf into 
perfect hay, losing none of its nutritious properties. ’ ’
*Bull. Div. Agros. 3:29.
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w estern Iowa. Valuable, a, node; b, ligules; d, flower. (C harlotte M, King.! 102
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I t  is only suited for high and dry soils, and where the con­
ditions prevail it should be grown.
CHEMICAL COMPOSITION.
Of the Grama grasses two samples were analyzed, one each 
of Bouteloua oliogostachyai and Bouteloua racemosa, w ith the fol­
lowing results:
NATURAL CONDITIONS.
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Bouteloua oligostachya—
Gathered Sept. 10,1896.. 58 48 1.46 3.90 (3.20) 3.34 16.43 17.39
Bouteloua racemosa—
Gathered Sept. 10,1896... 77.88 .55 2.24 (1.79) 2.13 7.26 9.94
W ATER FREE SUBSTANCE.
3 48 9 40 (7.33)
(8.H)
8.05 37.18 41.89
Bouteloua racemosa.......................... 2 48 10.12 9.60 32.84 44.96
The following analyses, which have been selected for com­
parison with the above, are given to show the general chem­
ical composition of the two g rasses:
IN FRESH OR AIR-DRY MATERIAL.
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(1) Bouteloua oligostachya, 
grown in Minnesota................. 14.30- 2.67 7.35 19.41 6.69 49.58
(2) Bouteloua racemosa, grown 
in Colorado; cut when ripe.... 8.80 1.70 3.82 21.81 9.20
CT
54.67
South Dakota (2).
(3) Bouteloua oligostachya; 
collected July 10, 1891............. 6.69 2.03 8.50 29.30 8.11 45.37
B. oligostachya (3 )........................... 6.10 1.70 7.40 30.30 10.50 44.10
WATER FREE SUBSTANCE.
(1) B. oligostachya....................................... 3.10 8.60 22.70 7.80 57.80
(2) B. racemosa.............................................. 1.90 4.20 23.90 10.10 59.90
(3) B. oligostachya........................................ 2.18 9.11 31.40 8.69 48.62
(1) U. 8. Dept. Agrl. Exp. Sta. Bull. 11: 69.
(2) Bull. S. D. Agrl. Exp. Sta. 40 : 98. 1894.
(3) Bull. New Mexico Exp. Sta. 17.
8ampies were analyses of the  grasses as hay, not green fodder.
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Fig. 171. Blue Grama, (Bouteloua oligostachya). One of the  most valuable of 
the  western grasses. Occurs in northern  Iowa from Lyon to Dickinson 
county. (F. Lamson-Scribner. U. S. Dept. Agrl.)
AGROPYRON OR WHEAT GRASSES.
This genus contains quite a number of valuable grasses as 
well as some members tha t are quite difficult to exterminate, as 
the common quack grass (Agropyron repens), and as the Agro­
pyron occidentale has become in eastern Minnesota. Some of the 
members of this genus are certainly among the most valuable 
of the grasses of the plains and Rocky Mountain country. 
Thus the A. occidentale is one of the most valuable grasses of 
the plains, while Agropyron tenerum and A. pseudo-repens and A. 
richardsoni and A. divergens are valuable in the foothills and 
mountains.
W e s t e r n  W h e a t  G r a s s  (Agropyron occidentale).—During 
the summer one may see along our great trunk lines a con­
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spicuous bluish patch of grass on the embankments. This is 
the introduced Colorado blue stem or western wheat grass. I t  
is native from Texas to Kansas, IS ebraska, Iowa, Dakota and 
Montana. I t  is one of the most valuable grasses of the plains 
and is one of the three valuable grasses of this genus tha t are 
native to Iowa. I t  is common on the loess in western Iowa,
Fig. 172. W estern w heat grass, (Agropyron occidentale). One of the  most va l­
uable grasses of the  plains. Common in the dry prairies. Introduced in 
m any portions of th is sta te . Also native  to  the  loess of western Iowa.
where it is used for hay and pasturage. In  the northwest it is 
much prized as a forage plant. The yield is not large, but the 
quality is said to be unsurpassed. Like quack grass, it pro­
duces a large number of underground rootstocks. Lamson- 
Scribner says: “A fter two or three cuttings the yield of hay 
diminishes so much tha t it is scarcely worth the harvesting
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I t  is then customary to drag a short-toothed harrow over the 
sod, which breaks up the creeping roots or underground stems, 
and each fragment then makes a new plant.”
At various times it has been cultivated on the college farm. 
When sown in March a cutting of a good quality of hay may be 
made the same season. Though not producing so large a bulk 
as timothy and some other grasses, its quality is unsurpassed. 
A pound of western wheat grass contains more nutrient mate­
rial than either blue grass or timothy. I t  stands drouth in a 
remarkable manner; the leaves and stems are bright and green 
during the dryest weather. The plant is mu.ch subject to the 
attacks of ergot, but this is not a serious objection if the hay 
is cut early.
This grass is a rigid, upright perennial. On the college 
farm during the season of 1900 it measured 2 feet and 3 
inches; usually, however, it is from 1£ to 2 feet high. I t  pro­
duces an abundance of leaves. The leaves have a bluish color, 
hence the common name, Colorado blue stem. I t  closely 
resembles the common quack grass, but is much more valuable 
for dry places. This grass has much more solid material than 
quack grass. Dr. Kennedy* speaking of this grass says: 
“While it does not produce as much hay to the acre as some 
other species, stockmen value it highly for its nutritive qual­
ities. In Montana and the neighboiing states it furnishes a 
considerable amount of native hay and pasturage, and is there 
regarded as one of the most im portant forage plants. This 
grass would make excellent hay, and should be introduced into 
cultivation. ”
F. Lamson-Scribner% says:
“In Montana and the neighboring states it furnishes a con­
siderable amount of native hay, and is there regarded as one 
of the most important of the native forage plants. A fter three 
or four successive annual cuttings, the yield diminishes very 
much, but the grass is ‘brought up ’ by letting it stand a year 
or two, or by dragging over the sod a sharp-toothed harrow, 
thus breaking the roots into small ■ pieces, every fragm ent of 
which makes a new plant.”
At the Iowa Agricultural College Experiment Station it has 
done exceedingly well under cultivation.
•Bull. U. S. Dept. Agrl. Div. Agrost 62:18. 
tBull. U. S. Dept. Agrl. Dlv. Agrost. 3.18.
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CHEMICAL COMPOSITION.
Two samples of Agropyron occidentale were analyzed by the 
section and gave the following results:
Sample 1. June 10, 1896, wild along railroad, 30 to 32 inches high. 
Sample 2. June 20, 1896, 32 to 34 inches high.
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62.64 1.76 4.56 (3.80)
(3.07)
10 91 3.34 16.79
Sample 2 ............................... 64 63 83 3.52 12 07 2 74 16.11
W ATER FREE SUBSTANCE.
Sample 1 ............................................ 4.72 12 20 (11.90) 29.21 8.93 44.94
Sample 2 ............................................ 2 34 9 95 ( 8.69) 34 14 7.75 45.82
Both samples have nearly the same amount of water present, 
62.64 and 64.63 per cent, but when we compare the constituents 
in the dry condition we find that sample 1 has about twice the 
amount of fat tha t is present in sample 2.
Sample 1 has also more protein than No. 2, 12.20 per cent 
compared with 9.95 per cent; this is true with the albuminoids, 
11.90 per cent for the young sample, while the older one has 
8.69 per cent. There is also quite a difference in the amount 
of crude fiber present, 29.21 per cent for the early sample, 
woile 34.14 per cent is present for the late sample, while the 
amount of nitrogen free extract is nearly the same for both of 
the samples, tha t is 44.94 and 45.82 per cent respectively. The 
ash, however, is somewhat larger for the younger sample.
QUACK GRASS.
In this connection a few words in regard to couch or quack 
grass (A. repens, Beauv.), which has been both condemned and 
praised by agricultural writers. The grass is extensively 
naturalized in many parts of the United States. I t  is frequent 
in many parts of this state. This species probably occurs in 
perhaps every county in the state, but only in small spots here 
and there, and it is not a factor in the production of hay in this 
state. Couch grass is a valuable hay grass, but, as Lamson- 
Scribner* says, “ I t binds itself out, and the sod requires
•Economic Grasses. Bull U. S. Dept. A.grl. Dlv. Agrost. 14:7.
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breaking in order to restore the yield. ” This species should 
not be generally cultivated in this state because of its weedy 
character. I t  is a good grass for embankments, where it may 
be used to advantage.
CHEMICAL COMPOSITION.
The chemical composition of Agropyron repens may be shown 
by the following analyses made in the laboratory:
Sample 1. Gathered April 18, 1896, height 4 to 8 inches.
Sample 2. Gathered May 6, 1896, height 16 to 21 inches.
Sample 3. Gathered May 20, 1896, height 20 to 30 inches.
Sample 4. Gathered June 1, 1896, height 26 to 28 inches.
Sample 5. Gathered June 15, 1896, height 26 to 28 inches.
NATURAL CONDITION.
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Sample 1.............................. 73 96 1.15 5.13 (4 57) 6.13 3.14 10 49
Sample 2.............................. 79.06 .81 4 41 (2.47) 5.66 3 11 6.95
Sample 3.............................. 79.56 1.51 4.64 (2.11) 4 96 2.09 7.24
Sample 4.............................. 75.84 1.47 4.23 (2.04) 6.68 2.66 9.12
Sample 5 ............................. 80 56 1.28 1.35 (1.32) 5.05 2.12 9.64
WATER FREE SUBSTANCE.
Sample 1 .............................. 4.41 19.70 (17 57) 23.55 12.08 40.26
Sample 2.............................. 3.86 21.06 (11.80) 27.12 14.84 33.12
Sample 3............................... 7 37 22 71 (10.34) 24.28 10 24 35.40
Sim ple 4.............................. 6.08 17.52 ( 8.44) 27 56 11.00 37.84
6.59 6 96 ( 6 80) 25.97 10.93 49.55
I t  will be noticed tha t the amount of water present is very 
constant, rangiDg from 73.96 to 80.56 percent, and with one 
exception the amount of water increases as the grass becomes 
older. The fat present in the water free substance varies from 
3.86 to 7.37 and there is no regularity regarding the amount 
present in the samples. We find tha t the greatest amount of 
crude protein is present in the sample collected on May 20, 1896, 
having a height of 20 to 30 inches. The amount of albuminoids, 
however, is highest in the sample of April 18th, when 4 to 8 
inches high, and the amount decreases regularly as the grass 
grows older until it is then only 6.96 per cent in the last sample. 
The crude fiber is quite constant and is not regular in its changes 
during the growth, as shown by the analyses. The nitrogen
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free extract varies from 33.12 to 49.55 per cent and the results 
are irregular for the successive periods of growth. The ash 
varies from 10.24 to 14.84 per cent and is highest in the young 
samples.
The above results are supplemented by the selection of 
other analyses of this grass from other sources.
IN FRESH OR AIR-DRY MATERIAL.
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Sample 1, cut June 2 3 ......................... 58.30 1.40 3.67 8.22 3.65 24.76
Sample 2, time of cutting unknown. 57 62 1.45 3 31 16.30 1.88 19.44
South Dakota (2):
Sample 3, cut June 29, 1891; just
coming in bloom ........................... 7.00 1.93 9.22 33 02 6.93 41.90
W ATER FREE SUBSTANCE.
Sample 1............................... 8.80 19.70 8.80 59.30
Sample 2 ........ ..................... ............................. 3.40 7.80 38.50 4.50 45.90
Sample 3 ................................. ............................. | 2.07 9 91 35.51 7.45 45.05
FALSE COUCH GRASS.
The false couch grass (Agropyron pseudo-repens) is very 
closely allied to the common quack grass, as its name indi­
cates. I t  produces tall and leafy stems, which are much softer 
than those of A. occidentale. I t occurs in moist meadows in 
this state. I t forms compact bunches, with stout stems grow­
ing from about eighteen inches to two and a half feet tall. 
The spikes are from four to seven inches long and somewhat 
stouter than in quack grass, the awns being very short. This 
is an excellent forage plant. I t is indigenous from central 
Iowa northward. Thus it occurs in the vicinity of Jewell 
Junction, and is reported also by Mr. E. I. Cratty from the 
northern part of the state.
OTHER WHEAT GRASSES.
The Agropyron tenerum, Vasey, though not a native to'many 
parts of this state, has been naturalized in many places, as in 
eastern Iowa. I t is native to northwestern Iowa. This per­
ennial grass produces an abundance of soft leaves and stems,
1. U. S. Dept. Agrl. Exp. Sta. Bull. 11:30.
2. Bull. Agrl. Exp. Sta. S D. 40: 143
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Pig. 173. False couch grass, (Agropyron pseudo-repem). Native to th e  lake regions 
of th is s ta te . A valuable grass. (F. Lamson-Scribner, Div. Agrost. U. S. Dept. Agrl.)
greatly  relished by stock. I t  has been under cultivation at 
Ames with rem arkable success. I t  starts early in the spring, 
surpassing bluegrass, especially in its rapid growth and 
maturity. I t  is a deservedly popular grass in the Rocky Moun­
tain region.
It is an erect perennial, grows from 3 to ii- feet high, with 
numerous soft leaves and a long, slender spike. The latter 
height is attained especially when there is sufficient moisture 
and the conditions are favorable. During this season the grass 
only attained a height of 3£ feet, owing the dryness of the 
spring, but it produces a large number of leaves which are 
relished by stock of all kinds. I t  is an early and rapid grow-
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Fig. 174. Slender wheat grass, (Agropyron tenerum). This is a  valuable grass 
of th e  rocky m ountain region, and has been established in num erous places 
in th is s ta te . (F. Lamson-Scribner, Div. Agrost. U. S. Dept. Agrl.)
ing grass; thus this species would perm it stock to pasture 
several weeks earlier than any other of our common grasses. 
This grass also responds readily to cultivation, and the fact 
tha t it yields as well as timothy should commend it to the favor­
able consideration of the farmers of Iowa. Some tests of seeds 
furnished by the U. S. Department of Agriculture, division of 
Agrostology, to this station have done rem arkably well, though 
it was also cultivated here with equal success in 1889 and 1890.
The Agropyron caninum, or bearded wheat grass, is native to 
the northwest portion of this state, but is much more common 
in other sections of the country. This fibrous rooted some­
what slender upright perennial grass grows from 2 to 3 feet
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Fig. 175. R ichardson’s w heat grass, (Agropyron Richardatmi). Common in 
northw astern Iowa, and very common in the  Rocky m ountain region. A 
valuable grass. (F. Lamson-Scribner, Dlv. Agrost. U. S. Dept. Agrl.)
high. During the past season it was 3 feet high on the college 
grounds. I t  has bearded nodding heads and when grown 
under favorable conditions, produces a large amount of forage 
tha t is equal to some of the other species like A. tenerum. 
Lamson-Scribner* says in regard to this plant:
“Bearded wheat grass is closely related to the more common 
and better known couch grass (A. repens), but differs markedly 
from that species in having no rootstocks, and in the longer 
beards or awns to the spikelets. No attempts have been made 
to introduce this grass into general cultivation, but its habit of
♦Bull. U. S. Dept. Agrl. Div. Agrost. Bull. 3:11.
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growth and general character indicate tha t it may possess con­
siderable agricultural value. I t  is readily propagated by seeds, 
which may be easily gathered.”
The Richardson’s wheat grass (Agropyron richardsoni, 
Schrad.) in a general way resembles quack grass. This occurs 
in rather dry places and grows Jrom 2 to 3 feet high. From 
the fact tha t it does not produce the creeping rhizomes it is not 
so tenacious as the other species. The glumes are rather long 
awned, which a t once separates it from the closely allied species 
of this region. I t  enters into the native composition of wild hay 
as far east as Kossuth county and south as far as Hamilton 
county in the vicinity of Mud Lake. I t  is abundant in the 
Rocky Mountain region, where it occasionally forms a con­
siderable portion of the herbage of the “mountain parks. ”
CHEMICAL COMPOSITION.
Two samples of Agropyron eaninum were analyzed and the 
chemical composition of the grass is shown by the following 
results:
Sample 1. Collected June 3, 1896, 24 to 26 inches high. 
Sample 2. Collected June 15, 1896, 30 to 32 inohes high.
NATURAL CONDITION.
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Sample > .............................
Sample 2 .............................
73.32 
68 57
3.90 
3 77
(3.83) 
(2 92)
3.13 
3 59
8.81 
10 33
9.39
12.18
WATER FREE SUBSTANCE.
Sample 1.............................. 5 44 14.60 (14 35) 11.71 33.01 35.24
Sample 2.............................. 4 98 11.98 ( 9.28) 11.43 32.87 38.74
The following constituents decrease as the grass matures— 
water, fat, protein, albuminoids, crude fiber and ash, while 
the nitrogen free extract appears to increase.
The following analysis has been taken for comparison:
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NATURAL CONDITION.
05
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W ATER FREE SUBSTANCE.
Same as above . . . ..............................................| 8 52 | 1.92 | 43.90 | 4.97 | 40 69
BLUE STEMS.
These grasses are among the most important of our native 
prairie grasses. In early days they constituted an important 
part of the forage- All of the species belong to Andropogon.
Fig1. 176. Big blue stem, (Andropogon provincialis). At one tim e one of the 
most abundant of the  grasses of the prairies. A good grass. (F. Lamson 
Scribner, Div. Agrost. U. S. Dept, of Agrl.)
1. Bull. S. D. Agrl. Exp. Sta. 40 : 152.
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Fig. 177. Johson grass, (Andropogon haUpensis), Good productive grass, 
bu t very difficult to eradicate in th e  southern states. (F. Lamson-Scrib- 
ner, Div. Agrost. U. S. Dept, of Agrl.)
Big Blue Stem (Andropogonprovincialis, Lam.,) is a tall grow­
ing perennial, frequently five feet high, usually four. I t  is a 
variable species, growing in bunches occasionally eight feet 
high and producing a large number of leaves. I t  is a common 
species throughout the state. Wherever a bit of prairie 
remains this grass grows in abundance. I t occurs on the high, 
rolling prairie, rocky, open, wooded hillsides, and along allu­
vial creeks and river bottoms. Bluestem is an important fac­
tor in the wild hay made in the Missouri bottoms, especially 
in the northwestern part of Iowa. I t  is liked by stock, both 
as green forage and as hay. For horses many farmers prefer 
it to timothy. Bluestem hay brings a higher price in the m ar­
ket than any other wild hay. I t  starts late in the spring, and
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while probably not a valuable grass for early pasturing, it is 
useful in late summer and autumn, provided grazing is not too 
close. I t is an excellent grass for hay, thriving in poor, sandy, 
rocky soil, as well as on the richer prairie. I t is less common 
than Andropogon scoparius. The allied turkey-foot grass (^ 1 
halli hack) is not native to the state, but is reported as natural­
ized near Muscatine by Barnes and Miller. I t  grows from 
three to six feet high. In western Nebraska it is-considered a 
valuable grass.
CHEMICAL COMPOSITION.
The following five samples of Andropogon provincialis were 
analyzed in the laboratory:
Sample 1. Collected May 26, 1896, 23 to 24 inches high.
Sample 2. Collected June 5, 1896, 27 to 28 inches high.
Sample 3. Collected June 17, 1896, 36 to 37 inches high.
Sample 4. Collected June 29, 1896, 39 to 40 inches high.
Sample 5. Collected July 13, 1896, 48 to 49 inches high.
NATURAL CONDITION.
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Sample 1 ............................. 73.51 1.34 ( I l l ) 7.71 2.29 3.57 11.58
Sample 2 ............................. 73.55 1.71 (2.29) 8.79 1.80 2.70 11.45
Sample 3 ............................. 73.92 2.74 (167) 8.57 240 2 22 10.15
Sample 4 ............................. 66.90 1.06 (1.89) 10 36 1.83 2.29 17.56
Sample 5 ............................. 60 60 1 14 (4.45) 14.43 2.19 5.34 16.30
WATER FREE SUBSTANCE.
Sample 1............................................ 5 07 ( 4.20) 29.12 8.64 13.48 43.69
Sample 2............................................ 6.46 ( 8.64) 33 25 6 41 10.22 43.66
Sample 3.......................................... 10.53 ( 6.43) 32.86 9 21 8.52 38 88
Sample 4............................................ 3.22 ( 5.72) 31.31 5.54 6 92 53.01
Sample 5............................................ 2.80 (11.28) 36.63 5.57 13.56 41.44
In the analyses of the samples of Androptogon provincialis it 
is readily seen that there is a tendency for the mount of water 
to decrease; this is not with a regular decrease in the amount, 
however.
In considering the constituents in the water free substance 
we find that the amount of fat varies between wide limits and 
there is no regularity in the change, sample No. 3 having the 
largest amount of the substance. The amount of protein and
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albuminoids we find also vary, the largest amount of protein 
being in the last sample, cut in July, and is almost the same as 
the amount present in the first sample, taken in May, while the 
amount of albuminoids is largest in the last sample. The per­
centage of crude fiber increases as the plant matures, as we 
would expect. The amount of nitrogen free extract varies and 
does not change as the plant matures. The ash tends to 
decrease, however, as the plant matures.
L ittle Blue Stem (Andropogon scoparius, Michx.) is also com­
mon throughout the state. I t  grows in bunches and is a common 
grass on the prairies and rocky hillsides in the west, especially 
common in poorer soils. I t  is valuable for hay, yielding well, 
though less than big blue joint. I t  appears late and when not
Fig. 178. L ittle  blue stem, (Andropogon scoparius.) A good grass common 
on prairies everywhere in Iowa. (F. Lamson-Scribner, Div. Agrost. U. 
S. Dept. Agrl,)
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cut or grazed too closely is useful as an autumn pasturage 
plant. I t  seeds more freely than big blue stem. Stock will 
eat the grass when it is young and fresh, but when old it 
becomes woody and somewhat unpalatable.
CHEMICAL COMPOSITION.
The five samples of Andropogon scoparius analyzed in the 
laboratory gave results as follows:
Sample 1. Collected May 27, 1896, 12 to 14 inches high. Sample heavy 
with water from rain.
Sample 2. Collected June 8, 1896, 14 to 16 inches high.
Sample 3. Collected June 18, 1896, 16 to 18 inches high.
Sample 4. Collected July 2, 1896, 19 to 20 inches high.
Sample 5. Collected July 22,1896, 24 to 26 inches high.
NATURAL CONDITION.
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Sample 1 ................................. 71.84 .82 3.34 (2.74) 8.53 2 54 12.93
Sample 2 ................................ 66.12 2.05 2.60 (8.66) 10.94 3.16 15.13
Sample 3 ................................ 66 98 1.23 2.65 (1.95) 11.13 2.44 15.57
Sample 4 ................................. 60.76 1.39 2.94 (2.5i) 12.89 2.51 19.51
Sample 5 ................................ 67.26 .88 2.89 (2.12) 10 86 1.81 16.30
W ATER FREE SUBSTANCE.
Sample 1................................................ 2.92 11.87 (9.75) 30.29 9.03 46.89
Sample 2................................................ 6.05 7.67 (7.57) 32.30 8.33 44 65
Sample 3.............................................. 3 72 8.04 (5.93) 33.71 7.39 47.14
Sample 4 .............................................. 3.55 7.49 (6.40) 32 85 6.39 49.71
Sample 5............................................. 2.69 8.73 (6.41) 32.86 5.46 50.26
In considering these results the following facts present 
themselves: The water content of the samples vary between 
60.76 per cent and 71.84 per cent. These results are not regu­
lar. The irregularity  is manifes'ed in the w ater free sub­
stance, as is shown in the fat present. The protein and albu- 
buminoid percentages also are irregular, which may also be 
said of the crude fiber, nitrogen free extract and ash content.
The following analyses are added to the above for com­
parison:
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NATURAL CONDITION.
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Iowa (1):
Cut Aug. 19; height, 26 inches. 56 32 2.08 .58 23.50 14 97 2 55 2.04
South Dakota (2):
As hay.......................................... 5.13 5 08 2 26 50 30 32 63 4 55 4 43
Connecticut (3):
Cut Sept. 9.................................. 57 08 1 72 .61 22 64 16 21 1.74
WATER FREE SUBSTANCE.
Iowa (1 )................
South Dakota (2)..
Connecticut (3)__
Mississippi (4): 
August 2 samples .
4.77 1.32 53.81 34 27 5 83
5.35 2.38 53 06 34.39 4 81
4. CO 1.40 52.70 37.80 4 10
4.60 .93 48 67 41.99 3 81
4.68 
4 69
Bushy blue stem (Andropogon nutans, L ,) is a tall perennial, 
from four to six feet high, found in open woods and prairies 
in Iowa and eastern Nebraska, but is less common than the 
other members of the genus, and in this state frequently 
forms an important constitutent of the herbage of prairies, 
forming a considerable part of the prairie hay. I t  is cut 
late in the season, usually August or September, because then 
more easily made into hay. The hay is palatable and nu tri­
tious and cures well. Though the quantity would be less if 
cut by the middle of August, the quality would be superior.
Prof. F. Lamson-Scribner* says: “I t  is held in little esteem 
in the eastern and southern states, but in the west it is said to 
make excellent hay, and is particularly valuable because of the 
relatively large amount of long root leaves which it produces. 
All stock eat it greedily. In South Dakota it is given the first 
place among the native grasses as a hay-producing species, 
thriving best on the rich prairie bottoms. During the dry 
seasoi it produces but little seed, though it usually makes a 
go 3d growth of root leaves. In the middle Atlantic states this 
grass seeds freely and the seeds are easily collected. ’ ’
1. Bull. Iowa Agrl. Exp. Sta. 11:460.
2. Bull. S. Dak. Agrl. Exp. Sta. 40:26.
3. y . S. Dept. Agr. Off. Exp. Sta. Bull. 11:39.
4. U. S. Dept. Agrl. Exp. Sta. Rec. 6:101. 1894.
•Bull. U. S. Dept. Agrl. Dlv. Agrost. 3:19.
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CHEMICAL COMPOSITION.
The following analyses show the chemical composition of 
Andropogon nutans as analyzed in the laboratory of the experi­
ment station:
Sample 1. Collected May 21, 1896, 23 to 24 inches high.
Sample 2. Collected June 5, 1896, 24 to 26 inches high.
Sample 3. Collected June 17, 1896, no description.
Sample 4. Collected June 29, 1896, 36 to 37 inches high.
Sample 5. Collected July 13, 1896, 40 to 42 inches high.
NATURAL CONDITION.
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Sample 1 ................................. 77.59 .85 3.47 ( .82) 6.62 2.08 9.39
Sample 2 ................................. 71.28 1.74 2 57 (1.83) 9.67 2 27 12 47
Sample 3 ................................. 75.77 .75 2 06 (1.65) 7.69 2.09 11.64
Sample 4 ................................. 63.41 3.12 3.28 (3.03) 11.90 2.18 16.11
Sample 5 ................................. 64.75 2.05 1.98 (1.50) 14.61 2.84 13 77
W ATER FREE SUBSTANCE.
3 82 15 47 (3.68) 29.68 9 29 41.74
6 06 8 96 (6 38) H3.66 7 91 43.41
8.50 (6 82) 31.74 8.63 48.06
8.55 8 92 (8.28) 32.53 5 99 44.07
5 83 5.61 (4.25) 41.46 8.06 39.04
Sample 1. 
Sample 2.. 
Sample 3.. 
Sample 4.. 
Sample 5 ,
The water content of the samples analyzed shows that the 
amount of water decreases as the plant matures. There is, 
however, an exception to this in the ihird sample. In  the dry 
m atter the fa t content is irregular and the same condition exists 
in the relation of the amount of protein and albuminoids. In 
the amount of crude fiber, there is, however, a cont ant increase. 
The nitrogen free extract and ash are also irregular in the 
amounts present in the grass.
The following analysis is given from the S. D. Agrl. Coll. 
Bull. No. 40, p. 30:
AIR DRY SUBSTANCE.
Sample.
03Cl
1.57
a
oShHh 
3 85
oa
apxj
<
3 62 34 73
CD
<
fi.40
Si
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WATER FREE SUBSTANCE.
Sample......................................................I 1.70 I 4.17 | 3.87 I 37 64 | 6.94 | 49.64
Switch grass (Panicum virgatum, L .) is common and productive 
everywhere in central and western Iowa. I t  grows abundantly 
i l  native prairie sod and along railroads. I t  is by no means 
confined to the bottom land or the richer prairie soil, being 
frequently found on sandy or gravely drift, but it affords more 
and better forage on the richer soil. I t  is used for both hay 
and pasturage, but it is of much less value as a pasture grass 
than for hay. I t  has been tried in a small way under cultiva­
tion in central Iowa, with promising results. The trials have 
not been extensive enough, however, to recommend it for 
general culture. Shepard and Williams* state tha t it is ‘ ‘One 
of the most valuable of our native grasses. I t  occurs through­
out the state (South Dakota) on dry and sandy as well as on 
rich, moist soils, though it much prefers the la tter sort. ” 
CHEMICAL COMPOSITION.
The following results were obtained from the sample ana­
lyzed in the experiment station laboratory:
NATURAL CONDITION.
Collected September 11, ’97 57.47
fa
1.08 2.71
y*o
a
(2.33)
©
©
3uO
14.40 4.47
©
©U«v-i .
 ^ O a» 2 beg O ~ 
h * .”S ©
19.87
W ATER FREE SUBSTANCE.
Collected September 11, 1897......... | 2.52 | 6 35 | (5.24) | 33.88 | 10.51 | 46.74
The following analyses from other stations are given for 
comparison:
NATURAL CONDITION.
W
at
er
.
-1-303fa Pr
ot
ei
n.
Cr
ud
e 
fib
er
.
A
sh
.
1 N
itr
og
en
 
fr
ee
 
ex
tr
ac
t.
(1) North Carolina.............................. 8.02 1.48 7 44 33.45 5.66 43.95
(2) Tennessee, cut June 16, 1895__ 10 83 1 92 6 81 30.26 5.07 45.11
(3) South Dakota, July 15, 1891....... 7.2» 2 09 6 24 33 89 6.50 43.99
(4) Mississippi...................................... 55 56
•Bull. South Dak. Agrl. Exp. Sta. <0:36.
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W ATER FREE SUBSTANCE.
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(1) North Carolina..
(2) Tennessee............
(3) South Dakota......
(4) Mississippi..........
Northern grown.
) .61 8.09 36.37 6.15
2.15 7 64 33 93 5.69
2 25 6.73 36.55 7.01
1.97 3.81 39.52 4.19
2.40 10 50 29.80 5 60
47.78
50.59
47.45
50.51
51.70
Barnyard grass. The cultivation of Panicum crus-galli, L ., has 
not been carried on extensively in this state. This grass, 
although usually regarded as a weed, is frequently used as a f-. r- 
age plant in western Iowa and along the Mississippi in eastern 
Iowa. I to cc u is  abundantly as a roadside and garden weed 
throughout Iowa, and is a conspicuous grass in sloughs and in 
cornfields in the Missouri and Mississippi bottoms. Consider­
able success has been obtained with this grass in Massachu­
setts.*
F. Lamson-Scribner says:f
“ At the Hatch experiment station, in Massachusetts, the 
crop produced was very uniform, averaging seven feet in height. 
The yield was a t the ra ‘e of 11,207 pounds of straw per acre 
and 66.7 bushels of seed. When sown for silage or for soiling 
at the rate of one peck of seed to the acre, the yield was a t the 
rate of from fifteen to eighteen tons per acre. A field sown 
July  26, after a crop of hay was removed, yielded twelve tons 
per acre. I t  is very much liked by stock, and is a valuable 
forage plant for feeding green or for the silo. I t  is not so well 
adapted for hay, as it is a course, succulent grass, and rather 
difficult to dry. ”
Dr. Kennedy states tha t from the results from seeds sent 
out by the division of agrostology, United States departm ent 
of agriculture, X of the seventy-eight packages sent out for trial, 
most of the trials proved to be failures, owing to the lateness 
of planting and the severe drouth.
(1) N. O. Agrl. Exp. Sta. Bull. 90: 6.4.
(2) Tenn. Agrl. Exp. Sta. Bull. 9:112.
(3) S. D. Agrl. Exp. Sta. Bull. 40:36.
(4) U. S. Dept. A grl. Exp. Sta. Record. 6:102.
*Ann. Rept. Mass. Agrl. Exp. Sta. 10 : 31. 
tB u ll U. S. Dept. Agrl. Dlv. Agros. 14:52. 
tB ull. U. S. Dept. Agrl. Dlv. A?ros. 22:47.
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Fig. 180. B arnyard  grass, (Panicum crus-galli.) Common in low grounds throughout the  s ta te  
Especially abundant in low grounds. (Charlotte M. King ) 124
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CHEMICAL, COMPOSITION.
The sample of this grass gave the following results on 
analysis:
NATURAL CONDITION.
Sample.
03
£
76.34 .73
a
'3
oL.
Pl,
1.43
’ca
S
3.C
(1.35)
t.
£>
33
■a
3bo
9.44 2.47
I s
s
9.59
W ATER FREE SUBSTANCE.
Sample.................................................  | 3.09 | 6 07 | (5.73) | 39.90 | 10.46 | 40.48
The following analyses from other stations are given for 
comparison:
AIR-DRY CONDITION.
1 W
at
er
.
i
A
sh
.
P
ro
te
in
.
1 ! C
ru
de
 
fib
er
.
Fa
t.
i N
itr
og
en
 
fr
ee
 
ex
ti 
ac
t.
4.00 9.90 7 90 33.90 1.40 43.20
North Carolina (2 )............................. 7 74 8 04 4.50 33 32 1.06 46.34
South Dakota (3), Aug. 8, 1892........ 8.01 9.30 9.40 32.72 2.67 37.90
W ATER FREE SUBSTANCE.
8.71 4.88 36 12 1.15 49.13
10.09 10.22 35 57 2.90 41.20
Tickle grass or old witch grass (Panicum capillare) is an 
annual with coarse, branching stems, from one to three feet 
high, with hairy sheaths and leaves. The panicles are widely 
spreading. This is extremely common throughout the state, 
especially in old cultivated fields, frequently becoming a weedy 
plant. I t  possesses very little value as a forage plant.
CHEMICAL COMPOSITION.
But one specimen was analyzed in the station laboratory:
1.BNew Uexlco Agrl. Exp. Sta. Bull. 17. 1895.
2. N orth Carolina Agrl. Exp. Sta. Bull. 9G b. 1893.
3. South Dakota Agrl. Exp. Sta. Bull. 40:38.
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NATURAL CONDITION.
W
at
er
.
| P
ro
te
in
.
1 A
lb
um
in
oi
ds
.
i C
ru
de
 
fib
er
.
-d
< 1 N
itr
og
en
 
fr
ee
 
| 
ex
tr
ac
t.
Collected September 10, ’97. 65.09 93 3.05 (2.26) 19 82 3 10 17 01
W ATER FREE SUBSTANCE.
Collected September 10, I8«7..........| 2.65 | 8 75 | (7.50) | 31.00 | 8 89 i 48.71
The following analyses are given for comparison with the 
work done in our laboratory:
NATURAL CONDITION.
(1) Mississippi*.......................
(2) South Dakota:
Collected August 12, ’92.
(3) Tennessee..........................
cs
*
7.36
12.17
0Jfa
2.32 
2 14
a
*3
8Ph
10 58
6>8
oa
a3
5<
8.12
a>
cd
0'OP
27.09
34.45
11.43
6.15
<DQJfit«Wa -g
H
~ 3
41 22 
38.21
♦No analysis given in n a tu ra l condition.
WATER FREE SUBSTANCE.
(1) Mississippi__
(2) South Dakota.
(3) Tennessee........
2.12 13.29 38.21 8 12
2 50 11.42 8.75 29.24 12 34
2 44 7.83 39.22 7.00
38 26
44.50
43.51
CRAB GRASS.
(Panicum sanguinale) is quite widely distributed throughout 
the state, occurs in cul ivated fields and along the road­
sides. In  this state it grows usually from two to three feet 
high but frequently attains the height of four feet, in good 
soil. This grass makes good hay when properly cured and 
usually there is no trouble in curing this hay.
F. Lamson-Scribner* says: “This spontaneous growth 
affords excellent pasturage, as well as hay of first quality if 
properly cured. The stems are much b anched, and in gcod
(1) U. S. Dept. Exp. Sta. Record- 6:1C2.
(2) S. D. Bull. 40:40.
(3) Bull. Tenn. Exp Sta. 9:112.
♦Bull. U. S. Dept. Agrl. Div. Agros. 14:55.
126
Bulletin, Vol. 5 [1900], No. 55, Art. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
Fig. 181. Crab grass, (Panicum sanguinale) to  the  left; common in cultivated  fields. To 
th e  righ t, Panicum glabrum, common In flood plains of rivers, and becoming common 
in law ns (Charlotte M. King.
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soil attain a length of three to four feet. This grass contains 
little  fiber, and dries quickly when cut, but if after cutting is 
wet by rains or heavy dews its value for hay is almost wholly 
destroyed. ’ ’
C H E M IC A L  C O M P O S IT IO N .
One sample of this grass which was received, September 1C, 
1897, gave the following results on analysis:
NATURAL CONDITION.
W
at
er
.
•led Pr
ot
ei
n.
y
oa
a
£
< Cr
ud
e 
fib
er
.
j A
sh
.
j N
itr
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en
 
fr
ee
 
ex
tr
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t.
1.11 2.52 8 4 10 16.70
W ATER FREE SUBSTANCE.
Sample................................................. | 3.31 | 7.61 | (5.98) | 26.11 | 12.41 | 50.53
The following analyses are given for comparison with the 
sample analyzed in our laboratory:
NATURAL CONDITION.
W
at
er
.
A
sh
.
P
ro
te
in
.
Cr
ud
e 
fib
er
.
j N
itr
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ee
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t.
Cut June 23 (1).................................. 76 50 3.53 5 44 4.47 1.13 8.93
Mississippi (2).....................................
Tennessee (3)...................................... 75 99 2.26 2.91 7 49 .69 10 66
No description................. ................ 10.65 9 31 8.32 27.62 2.25 41.89
Cut August or September, 1899 .. 5.52 7.31 9.50 26 40 2 16 49 11
No description................................... 6.81 8.30 5 88 28 20 2.23 48.58
WATER FREE SUBSTANCE.
Cut June 23 (1)................................................ 15 00 23.10 19 00 4.80 38.10
Mississippi (2).............  .................................. 9.68 8.26 31.05 3.32 47 69
Tennessee (3)................................................... 9.43 12 12 31.21 2 8s* 44 36
No description............................................... 10.37 9 31 30 Ml 2.52 46 89
Cut August or September, 1889................. 7.73 10 05 27.95 2.29 51.98
No description................................................ 8.90 6 31 30.26 2.39 52 14
(1) U. S. Dept, of Agriculture, Off. Exp. Sta. Bull. 11:35.
(2) U. S. Exp. 8ta. Record. 6:102.
(3) Bull. Agrl. Exp. Sta. Tenn. 9:101,112.
128
Bulletin, Vol. 5 [1900], No. 55, rt. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
GRASSES OF IOWA. 487
Sprouting crab grass (Panicum proliferum) is an annual with 
coarse, spreading, ascending stem, two to six feet long, with 
flat leaves.
P. Lamson-Scribner says:*
“ I t grows naturally in moist, rich soil along the banks of 
streams and rivers, around the shores of ponds and lakes, and 
in the south is often abundant in rich, cultivated fields, grow­
ing with crab grass. The stout, succulent stems are sweetish 
and much relished by ho: ses and cattle. Its  range is from 
Maine to Nebraska, and southward to the gulf, blossoming in 
the la tter part of summer or early autumn. The spontaneous 
growth of this grass in cultivated fields after the removal of 
crops is of some value for hay or pasturage, but its cultiva­
tion cannot be recc mmended in view of the fact tha t we have 
many annual grasses much superior to it, In the northern and 
middle states it is classed with the weeds. ”
CHEMICAL COMPOSITION.
One sample was analyzed in the station laboratory, with the 
following results:
NATURAL CONDITION.
Sample collected Sept. 13, 
1897..................................
oiT3
Cr
ud
e 
fib
er
. ©©u
W
at
er
.
| F
at
.
1 P
ro
te
in
.
O□
a3XI
<
A
CD
< N
itr
og
en
 
i 
ex
tr
ac
t.
62 49 .95 2.36 (1.99) 11.79 8 57 13.84
W ATER FREE SUBSTANCE.
Sam ple................................................ | 2.57 | 6 3U | (5.52) | 31.46 | 22.84 | 36.84
The following analyses are given for comparison:
NATURAL CONDITION.
(1) North Carolina.
(2) M ississippi........
8 73 
76 86
eSfa
3.26
ouPn
13.50 (2.16)
u
©x>
a)
3UO
25.32 7.68
CD
©u
<d s be 2 o 2  
h * ■
41.51
♦Bull. U. S. Dept. Agrl. Dlv. Agros. 14:54,
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Fig. 182. Sprouting- crab grass, (Panicum proliferum). Common in fields, 
along roadsides and ra ilroad  embankments. (F . Lamson-Seribner, Div. 
Agrost. U. S. Dept. Agrl.)
WATER FREE SUBSTANCE.
(1) North Carolina..
(2) M ississippi........
3.57 14.79 (2.36) 27 74 8 41
2 52 10.98 31.23 9 08
45.49
46.19
Scribner’s pan;c grass (Panicum scribnerianum) is very com­
mon in prairie meadows and affords some forage for stock. I t 
comes on early in the season, but produces little.
CHEMICAL COMPOSITION.
The chemical composition of Panicam scribnerianum may be 
shown in the following analyses:
(11 North Carolina Exp. Sta. Bull. 90: 5:4.
(2) U. S. Dept. Agrl. Exp. Sta. Rec. 6:102.
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Sample 1. Collected May 8, 1896, 5 to 9 inches high.
Sample 2. Collected May 26, 1896, 14 to 15 ioches high.
Sample 3 Collected June 5, 1896, 14 to 15 inches high.
Sample 4. Collected June 17, 1896, 23 to 24 inches high.
NATURAL CONDITION.
-
W
at
er
.
P
ro
te
in
.
A
lb
um
in
oi
ds
.
Cr
ud
e 
fib
er
.
A
sh
.
N
itr
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en
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ee
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t 
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Sample 1.............................. 81.20 .54 2 17 (1.58) 5.16 2.13 8 80
Sample 2.............................. 76.23 .85 2.87 (2.45) 7.85 2 19 1001
Sample 3.............................. 71.42 .84 2 33 (1.47) 9.51 3.32 <258
Sample 4........ .......... 66.57 1.23 3 05 (2 77) 10.88 3 S7 14 40
W ATER FREE SUBSTANCE.
Sample 1........................................... 2.87 11.51 ( 8.39) 
(10 32) 
( 5.14) 
( 8 30)
27 47 11.35 46.80
Sample 2 .......................................... 3.60 12 09 33.02 9 21 42.08
Sample 3 .......................................... 2.96 8.16 33.28 11 61 43 99
Sample 4........................................... 3 67 9.14 32 54 11.57 43 08
The amount of water present decreases from 81.20 per cent 
to 66.57 per cent, and the fat present in the w ater free sub­
stance varies from 2.87 per cent to 8.76 per cent, the last sam­
ple having the largest percentage. The amount of protein pres­
ent varies from 8.16 per cent to 12.09 per cent, the albuminoids 
from 5.14 per cent to 10.32 per cent, and both are irregular in 
the changes. The fiber changes from 27.47 per cent to 33.28 
per cent, the ash from 9.21 per cent to 11 61 percent, and these 
are also irregular in their changes. The largest amount of 
nitrogen free extract is present in the first sample, having 46.80 
per cent, and the smallest amount in the second sample of 42.08 
per cent I t would appear from the chemical analyses that 
the time most suitable for harvesting was when the las!) sample 
was taken and the grass 23 to 24 inches high.
The following analyses from other sources are added for 
comparison:
AIR-DRY SUBSTANCE.
£<D
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08 A -*3
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*3-*3o tr
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£ <
08 u
o
u
P4 £ <
South Dakota (1):
Collected June 20, 1891............ 8.83 8.88 1.71 29.64 9 97 40.97 6.63
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W ATER FREE SUBSTANCE.
Sample...................................................  1 9 74 | 1 88 | 32 51 | 10.94 | 44 94 | 7.25
Smooth crab grass (Panicum glabrum) is abundant in our 
river bottoms and grows from one and a half to two feet high; 
the stems spread over the ground, and in this way it causes a 
g reat deal of annoyance where it has been introduced. The grass 
may be used for forage purposes, but owing to its habit of 
becoming weedy in lawns, should not be used for this purpose.
CHEMICAL COMPOSITION.
One sim ple of this grass was aialyzed and gave results as 
follows:
NATUR A.L CONDITION.
Sample collected Septem­
ber 11, 1897..........................  71.40 1 07
a>■4-3cS ce
B
p
X3
1.99 (1.89)
<a
<D
8.61 3.45
"  03 
O +3a x 
®
13.48
WATER FREE SUBSTANCE.
Sample.................................................  | 3.73 | 6 96 | (6 61) | 30.11 | 12.07 I 47 13
Other Panic grasses.—The P. macrocarpon is a good woodland 
species, with larger leaves and stems than Scribner’s panicum. 
The b oom corn millet (P. miliaceum, L.) is cultivated occasion­
ally in Iowa. I t  is an excellent soiling plant. Several other 
members of this genus are used for forage in other parts of the 
world. The Shama millet (Panicum colonum, L.) is a tropical 
and sub-trop'cal grass, and where it grows is considered one 
of the best forage plants. Guinea grass (Panicum maximum, 
Jacq.), native to tropical Africa, has long been cultivated in 
tropical America, where it yields a large amount of valuable 
forage, growing to a height of twelve feet. Colorado grass 
(P. texanum, B uck l), is native to central Texas, and spoken of 
in the highest terms by those who have tested it.
OTHER PRAIRIE GRASSES.
W i l d  R ye (Elymus robustus, Scrib. and J. G. Sm.), is sponta­
neous in all parts of the state, and often forms a considerable 
part of the upland wild prairie hay, cs well as tha t obtained in
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Fig. 183. Scribner’s panic grass, (Panicum Scribnet ianum). A common grass in 
prairies, leafing ou t early . (F. Lamson-Scribner, Div. Agrost. U. S. Dept. 
Agrl.)
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Fig. 184. Panicum macrocarpon. Common a t tim es in woods. (1 
Scribner, Div. Agrost. U. S. Dept. Agrl.)
Lamson-
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Fig. 185. Broom corn millet, (Panicum miliaccum(. C ultivated, a t times, In 
northw estern Iowa. Good fodder grass. (Div. Agrost. U. S. Dept. Agrl.)
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Fig. 188. Wild rye grass. (E lymus rohualus). Common th roughout the  s ta te . Prairies. 
A rapid growing spec’es. (Charlotte M. King.) 136
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bottoms along the Boyer and Maple rivers. I t  attains a height of 
three to five feet. The stem and leaves are harsh, and the 
fodder is of a very inferior quality. I t  is objectionable also 
because of the large amount of ergot found in the heads. This 
grass, when cut early in July, would make an admirable for­
age plant, but when cut, as is the usual custom in this state, in 
August or September, is of little  value for forage purposes.
CHEMICAL COMPOSITION.
In the investigation six samples of Elymus robustus were 
analyzed, with the following results:
Sample 1. Collected April 22, 1896, height 10 to 12 inches.
Sample 2. Collected May 9, 1896, height 12 to 16 inches.
Sample 3. Collected May 29, 1896, height 28 to 30 inches.
Sample 4. Collected June 8, 1896, height 28 to 30 inches.
Sample 5. Collected June 18, 1896, height 25 to 26 inches.
Sample 6. Collected July 13, 1896, height 54 to 56 inches.
NATURAL CONDITION.
W
at
er
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Fa
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Sample 1.............................. 79.32 1.40 6 04 (4 49) 4 09 2 43 6.72
Sample 2............................ 81.44 1.14 3 88 (3 68) 5.03 2.27 6 24
S i mole 3.............................. 76 68 .77 3.64 (2 56) 7 94 2 43 8 54
Sample 4.............................. 72.05 1.14 2.67 (2.35) 10.63 2.21 H.29
Sample 5 ............................. 74.08 .82 2.32 (2.08) 9 54 1 76 11.48
Sample 6...........  ................ 45.10 .53 2 64 (2.23) 21 79 2.51 27.43
W ATER FREE SUBSTANCE.
Sample 1............................................ 6.80 29.20 (21.72) 19 77 11.76 32 47
Sample 2 .......................................... 6.16 20 93 (19.82) 27 12 12.24 33.55
Sample 3 ............................................ 3.29 15 61 (10 97) 34 08 10.44 36.58
Sample 4 ............................................ 4.09 9 56 ( 8.42) 38.05 7.95 40 35
SampleS........................................... 3 17 8.96 ( 8.02) 36 80 6.79 44 28
Sample 6 .......................................... .97 4 72 ( 4 17) 39 70 4.58 50 03
In the study of the analyses made of Elymus robustus, the 
results show, as would be expected, a strong tendency for the 
decrease in the amount of water present in the grass in the nat­
ural condition as the grass matures. In considering the results 
of the water free substance it is found that the fat decreases in 
amount as the plant matures from 6.80 per cent to .97 per cent, 
with one exception. The percentage of protein decreases from 
29.20 per cent to 4.72 per cent, while the albuminoids vary
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from 21.72 per cent to 4.17 per cent. The percentage of crude 
fiber increases from 19.77 per cent to 39.70 per cent. The per­
centage of ash varies between 4.58 per cent and 11.76 percent, 
while the nitrogen free extract increases from 32.47 per cent to 
50.03 per cent. The grass represented by sample No. 3, taken 
on May 29, was in a very favorable condition for harvesting, 
when the height is a m atter of consideration.
The following results have teen  selected for comparison 
with the results of this investigation:
NATURAL CONDITION.
ho;*3<a
£ | 
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Iowa (1):
Cut June 25. Not headed out:
40 to 42 inches........................
South Dakota (2):
Cut Ju y 2. Condition for hay.
Tennessje (3):
Cut July 9. No d fsc-iption ...
66 33 
7 54 
10.82
3.08 
8.61 
3 47
.66
1.64
.86
14.98
42.77
48.23
12 18 
34.16
32.68
2.77 
5.28 
3 94
2.31
3.68
WATER FREE SUBSTANCE.
Iowa (1):
Cut June 25.............................. 9 16 1.97 44.47 36.17 8.23 7.03
South Dakota (2):
(. ut July 2 ................................ 9.31 1.77 46.26 36 95 5.71 4.00
Tennessee (3):
Cut July 9................................ 3 89 .96 54.09 36.64 4.42
The Canadian lyme (E. canadensis) is indigenous only to the 
loess of western Iowa, and as a forage plant is no better than 
the preceding. I t enters in very largely to the forage of this 
section of the state.
T e r r e l  G r a s s  (E. virginicus, L.) is common along streams 
and borders of woods. I t  is smooth and erect, from two to 
three feet high, and affords some pasturage when young. On 
June 15, 1900, it had grown one foot nine inches in the body of 
the plat, and two feet four inches on the edges. When cut in 
July this certainly makes a fair forage plant, but should never 
be cut la ter than July, owing to the fact tha t when it comes
(1) Bull. Iowa Agrl. Exp. Sta. 11: 467.
(2) Bull. South Dakota Agrl. Exp. Sta. 40 : 158. 
(31 Bull. Tennessee Agrl. Exp. Sta. 9 : 90.
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into flower the leaves are usually dead on the stem and the 
plant is harsh.
Professor Lams on-Scribner* says:
‘ • This grass has the appearance of possessing some agricul­
tural value. I t  forms an inferior turf, and by the time it blooms 
all the lower leaves are usually dead. When young it doubt­
less possesses some value as a native pasture grass. In Kan­
sas, South Dakota and Nebraska it is regarded a valuable 
grass for woodland pasturt s. ”
CHEMICAL COMPOSITION.
Two samples of Elymus virginicus were analyzed, ar.d the 
results are shown in the following:
Sample 1. Collected June 22, 37 to 33 inches high.
Sample 2. Collected June 29, 37 to 38 inches high.
NATURAL CONDITION.
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£ D- < u < 53
Sample 1............................... 63 06 1.64 4.50 (3.76) 12.82 3.46 15.52
Sample 2............................... 59.65 1.41 3.82 (2 56) 12 60 2.71 19 81
WATER FREE SUBSTANCE.
Sample 1............................................. 4 44 12 09 (10.19) 34.73 9.38 39 36
Sample 2............................................. 3.50 9 47 ( 6.35) 31.24 6.72 49.07
The difference of one week in colleciing the two samples 
shows that there is a decrease of 3.41 per cent in the w a'er 
present, and in the water free substance we find that there is a 
change in fat from 4.44 per cent to 3.50 per cent; in protein 
from 12.09 per cent to 9.47 cent, and in the a'buminoids from 
10.19 per cent to 6.35 per cent; in crude fiber from 31.24 per 
cent to 34.73 per cent, and nitrogen free extract from 39.36 per 
cent to 49.07 per cent; in the ash from 9.38 per cent to 6.72 
per cent. As a whole, both samples being of the same height, 
the first sample would show that it was most suitable for 
cutting.
The following samples were selected for comparison with 
the work done here:
*Bull. U. S. Dept. Agrl. Div. Agros. 14 : -35.
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Fig. 188. Elymu8 ztriatus. Common in low ground. (F. Lamson-Scribner, 
Div. Agrcst. U. S. Dept. Agrl.)
NAT UR XL CONDITION.
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South Dakota (1):
Collected Julv 1, 1891............. 8 29 3.04 6.63 5.75 27 20 7.60 47 24
□ Tennessee (2):
10 76 5.36 8.75 21.77 3 71 49.65
Mississippi (3):
August. 3 samples*......... ........ 53 89 2.8 > 7 89 29.96 706 52.29
1. Bull. South Dakota Agrl. Exp. Sta. 40 :157.
2. Bull. Tennessee Agrl. Exp. Sta. Vol. IX . No. 3. 111.
3. U. S. Dept. Agrl. Exp. Sta. Rec. 6: 101.
* A mount of water is for natural condition, and other percentages are 
for water free substancee.
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Pig. 189. Drop-seed Grass, (Muhlenbergia xylvatica.) Not uncommon in deep, 
rich woods. (F. Lamson-Scribner, Dir. Agrost. U. S. Dept, of A g ricu ltu re )
W ATER FREE SFBSTANCE.
South Dakota (2).. 
Tennessee (3).......
3 31 7.23 29 66 8.31
4.166.01 9.81 24.40
51.52
55.61
Ot h e r  R y e  G r a s s e s .—There are many other species of rye 
grasses. Some of these are quite valuable, especially in the 
western states. None of them have been tried in this sta'e. 
Macottn’s rye grass (E. macounii, Yasey) only occurs in low, 
moi«t meadows of northern Iowa. I t  produces a large number 
of leaves; it is perhaps the most valuable of any of our wi’d rye 
grasses. The E. condensata, the Giant rye grass of the Rocky 
mountain regions and Pacific slope, usually grows along rivers 
and streams; is useful for holding the sand on railway barks. 
When young it is especial1 y valuable for hay, and furnishes a
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Fig. 189a. Wild Timothy, (Muhlenbergia gtomerata.) Common in moist meadows 
of northern  Iowa. (F. Lamson-Scrlbner, Dlv. Agrost. U. S. Dept. Agrl.)
considerable amount of forage. The seeds are also used for 
food by the Indians. The E. triticoides, Nutt., is also a western 
species and is closely allied to the Giant rye grass. I t grows 
from a height of two to four feet. Native to the Rocky moun­
tains, extending eastward to Minnesota, but as yet has not 
been found in Iowa. I t  is regarded as of some value for for- 
ags purposes in the Rocky mountain region.
M U H L E N B E R G IA .
Several species are common throughout the state, especially 
Knot-root grass (Muhlenbergia mexicana, Trin.). This is a leafy 
perennial, two to three feat high, comes on early in the spring, 
and when used in this condition is a valuable pasture and hay
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grass. When the plant comes into flower, the stem is woody 
and is wholly unfit for forage purposes. There are many other 
species of the genus, but none of them are of any value for 
forage purposes. All produce a vigorous growth which may 
be utilized when young, but when old the stems are very woody 
and hence is of little  value for forage purposes. Wild timothy 
(Mulilenbergia glomerata, Trin.) grows in wet meadows and low 
grounds throughout the state, but is most common in northern 
Iowa. Although this grass is highly spoken of in the north­
west, it is of but little  value in this slate.
CHEMICAL COMPOSITION.
Seven samples of Muhlenbergia mexicana wereranaljzed in 
the laboratory, and the results are given below:
Sample 1. Collected April 29, 1896, height 4 to 12 inches.
Sample 2. Collected May 14, 1896, height 20 to 23 inches.
Sample 3. Collected May 28, 1896, height 26 to 29 inches.
Sample 4. Collected June 8, 1896, height 36 to 38 inches.
Sample 5. Collected June 18, 1896, height 38 to 39 inches.
Sample 6. Collected June 29, 1896, height 39 to 40 inches.
Sample 7. Collected July 20, 18i)6, height 43 to 49 inches.
NATURAL CONDITION.
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Sample 1.............................. 84.82 .88 3.51 (2.13) 3.70 2.04 5.05
Samp'e 2.............................. 73.28 1.21 5.12 (3 78) 7.72 2 77 9.90
Sample 3.............................. 82.95 .£4 2.86 (1.96) 6.43 1.95 5 27
Sample 4.............................. 77.46 .79 2 41 (2.14) 8.10 2.08 9.16
Sample 5.............................. 73 37 .81 2 13 (2.10) 9 01 2.57 12.11
Sample 6.............................. 58.77 1.49 3 22 (2.60) 13.32 2.64 20.56
Sample 7.............................. 81.98 .53 1.48 (1.09) 5 82 1.10 9.09
WATER FREE SUASTANCE.
Sample 1.............................. 5.81 23.! 6 (17 99) 24.36 13.41 33 26
Sample 2............................. 4.52 19 17 (14.17) 28.90 10.38 37.03
Sample 3.............................. 3 14 16.77 (11.46) 37.72 11.43 30.94
Sample 4.............................. 3.49 10.70 (9.52) 35.94 9.27 40.60
Sample 5.............................. 3.03 8.00 (7.88) 33 83 9.67 45.47
Sample 6.............................. 3.62 7.81 (6 30) 32.31 6 40 49.86
Sample 7.............................. 2.95 8 26 (6.11) 32.48 6.16 50.15
In the above results we find that the amount of water pres­
ent varies from 84.82 per cent to 58.77 per cent, while it might 
be said tha t the amount tends to become less as the plant
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mature?, yet there are exceptions, as it will be seen tha t the 
first sample collected in April, having a height of 4 to 12 
inches, has only 2.84 per cent more of w ater than the sample 
taken on July  20th and having a height of 48 to 49 inches.
In considering the water free substance we find that the fat 
present varies from 5.8i to 2.95 per cent and tha t the change is 
not a constant one. The change in the amount of protein is 
constant for the first six samples and changes from 23.16 per 
cent to 7.81 per cent and the seventh sample having this 
substance to the amount of 8.26 per cent, however in the results 
for albuminoids we find tha t the decrease of this substance is 
constant, changing from 17.99 per cent to 6.11 per cent. The 
amount of crude fiber varies irregularly  from 24.36 per cent in 
the youngest sample to 37.72 in the third sample of May 28th. 
The ash constituent decreases with a regular change while the 
nitrogen free extract increases constantly, with one except:on, 
from 33.26 to 50.15 per cent, the exception being the third 
sample with 30.91 per cent. The following analyses are added 
for comparison:
AIR DRY SUBSTANCE.
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South Dakota (1): Cut Sept. 1, 
1892........................................... 7.31 9.67 2.49 27.96 13.05 39.52 8.44
Tennessee (2): Wot yet in
10.65 7.04 2 32 29 61 8.00 42.38
WATER FREE SUBSTANCE.
Sample I.. 
Sample 2.,
10.43
7.87
2.69 
2 59
30.17
33.14
14.08
8.96
42.64
47.44
9.06
N im b l e  W il l  (M. diffusa, Schreb.) is common in woods and 
along roadsides in central and eastern Iowa. I t  affords some 
picking but in meadows is a nuisance as it is extremely hard 
to cut with a mower.
S l o u g h  G r a s s  (Spartina cynosuroides, Willd.), coarse peren­
nial, with erect simple stems from two to nine feet high, with 
long pointed leaves and numerous erect or spreading spikes,
1. S. D. Bull. Agrl. Exp. Sta. 40: 61.
2. Bull. Tenn. Agrl. Ezp. Sta. 9: SO.
•H ay of grass.
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Fig. 190. Nimble Will, (Muhlenbergio diffusa.) A weedy lawn and woodland grass. 
Common in cen tral Iowa. (Charlotte M. Kinjr.)
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from two to five inches long. This is common throughout the state, 
especially in low places aloDg the borders of streams, and 
forms an im portant ingredient of the forage of the Missouri 
river valley, where it is held in high esteem. It can only be of 
value when cut early. This has been grown experimentally on 
the college grounds and succeeded admirably, but it does not 
commend itself to general cultivation, owing to the more or 
less weedy character of the culms I t is an excellent soil 
binder, and for meadows where the soil is apt to be washed, it 
is an admirable grass. In this state it is generally known as 
slough grass because it occurs in low grounds. I t  is one of 
the chief grasses of the Missouri river bottoms, where it does 
much to keep the alluvial soil from b ing washed away. I t  is 
cut extensively for hay along the Missouri and Mississippi 
rivers, and though the fodder is course, is held in high esteem 
because it is productive. This hay brings less in the m arket 
than any of our other wild species.
CHEMICAL, COMPOSITION.
The chemical composition of fresh water cord grass (Spart- 
ina cynosuroides) may te  shown by the following analyses made 
in the laboratory:
Sim ple 1. Collected April 23, 1896, 6 inches to 1 foot high.
Sample 2. Collected May 7, 1896, 16 to 24 inches high.
Sample 3. Collected May 20, 1896, 36 to 38 inches high.
Sample 4. Collected June 1, 1896, 46 to 48 inches high.
Sample 5. Collected June 10, 1896, 50 to 56 inches high.
Sample 6. Collected June 20, 1896, 53 to 55 inches high.
Sample 7. Collected July 20, 1896, 62 to 63 inches high.
NATURAL CONDITION.
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Sample 1................................ 71.81 1.49 4 33 (2.66) 9 19 U 9 11.29
Sample 2................................ 69.84 .70 3.90 (3 07) 10.06 2 20 13.30
Sample 3................................ 67.84 .70 3.74 (2.62) 11.66 2 06 14.00
Sample 4................................ 63 32 .54 4 13 (2.90) 14 03 2.46 15.52
Sample 5................................ 59.13 1.14 3.05 (2 10) 16 02 200 18.66
Sample 6................................ 61.02 .89 2 15 ( 1 8 ) 15 44 2.07 18.43
Sample 7................................ 56 74 1.21 3 15 (2.35) 17.19 2.87 18 84
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Sample 1. 
Sample 2. 
Sample 3. 
Sample 4., 
Sample 5. 
Sample 6. 
Sample 7.
5 30 15.34 ( 9.42) 32.6l 6.71 40.02
2.32 12 92 (10.17) 33.38 7.29 44.09
2 18 11,61 ( 7.84) 36.27 6.40 43 54
1.46 11 27 ( 7.92) 38.24 6.70 42.33
2 79 7.57 ( 4.24) 39.21 4.90 45.53
2.27 5.52 ( 4.66) 39 62 5.32 47.17
2.79 7.29 ( 5.44) 39.73 6 62 43.57
I t  will be noticed tha t the above results show tha t the water 
content gradually decreases with one exception as the grass 
matures. The fat in the water free substance is largest in the 
youngest sample and varies in the others. The percentage of 
protein gradually decreases from 15.34 to 5.52 per cent in the 
first six samples, and then we find 7.29 per cent in the last 
sample. In  the albuminoids we find tha t the amounts are not 
constant in their changes, the second sample having 10.17 per 
cent and the fifth sample 4.24 per cent. In the fiber there is a 
constant increase as the p lant becomes matured. The nitro­
gen free extract increises from 40.02 per cent in the first 
sample, and increases to 47.17 per cent in the sixth sample. 
The amount of ash varies from 6.71 per cent to 4.90, and the 
changes are very irregular. The following analyses are added 
for comparison:
NATURAL CONDITION.
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Iowa (1).
Cut Aug. 27, in bloom,
height, 60 inches............ 53 53 .63 2 57 (2.27) 16 39 2.17 24.71
Cut J une 1, no heads, 60
inches................................ *65.36 1 63 8.41 (6.75) 38 32 6.75 44.89
Cut Aug. 2 7 ......................... *o3 53 1.35 5.53 (4.89) 35.27 4 66 5:5.19
S. D., (2) July 10, 1891........ t  6.45 1.21 5.29 (3 87) 38.51 4.07 50.91
N e e d l e  G r a s s , or porcupine grass (Stipa spartea, Trin.) is 
widely distributed in this state occurring on dry gravelly 
knolls. The leaves are long and wiry. I t  grows in bunches
* These give th e  water which is found la  th e  n a tu ra l condition, while th e  o ther 
percentages of these analyses are for the  w ater free substances.
tT h e  am ount of w ater is for a ir dried m aterial; th e  o ther resu lts for the  w ater free 
substance.
1. Bull. Ia . Agrl. Exp. Sta. 11: 456, 473.
2. Bull. S. D. Exp. Sta. 40 : 94, 1894.
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Pig. 192. Porcupine grass, or Needle grass, (Stipa spartea). Common prairie 
grass on gravelly  soils. (F. Lamson-Scribner, Div. Agrost. U. S. Dept. Agrl.)
and develops very rapidly maturing i t3 fruit in June. When 
mature the fru it with its awned flowering glumes soon fall c l  
leaving the large pale straw colored empty glumes. The sharp 
pointed callus of the fruit in mauy cases does a positive injury 
to sheep. The fruit has awns which when dry are bent and 
much twisted. When moistened they straighten out and by 
the twisting and untwisting of the awn the fruit buries itself. 
But aside from the fact that this grass has the sharp poin' ed 
callus it is a good forage p’ant.
Prof. F. Lamson-Scribner* says: “I t is particularly com­
mon in the prairie regions of Iowa, Nebraska, South Dakota, 
and Minnesota, extending westward to the Rocky mountains, 
where it frequently occurs upon the dry foothills and bench
•Bull. U. S. Dept. Agrl. Div. Agros. 14:71.
150
Bulletin, Vol. 5 [1900], No. 55, Art. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
GRASSES OF IO 77A . 509
lands. This is the buffalo grass of the Saskatchewan region. 
In some localities it is known as needle grass or darning needle, 
but that name is reserved for Aristidn fnsciculata. I t  is also 
known as ‘wild oats’ in North Dakota. ”
CHEMICAL COMPOSITION.
Pour analyses were made of Stipa spartea in the laboratory 
with the results as given below:
Sample 1. Collected May 7, 1896, 17 to 18 inches high.
Sample 2. Collected May 21, 1896, 24 to .30 inches high.
Sample 3. Collected May 26, 1896, 30 to 36 inches high.
Samp'e 4. Collected June 8, 1896, 48 to 49 inches high.
NATURAL CONDITION.
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Sample 1................................ 7'.12 1.03 4 44 (2.86) 8.41 3.35 11.65
Sample 2................................ 67.43 1.03 2 77 (1.74) 12.35 301 13.41
Sample 3............................... 67 87 .38 2.89 (2.72) 12.60 2.42 13.84
Sample 4................................ 89 02 .25 1.02 ( -82) 3.40 .91 5.40
W ATER FREE SUBSTANCE.
Sample 1. 
Sample 2 
Sample 3 
Sample 4
3.57 15.42 (9.91) 29.12 11.61
3.18 8.51 (5.34) 37 92 9.24
1 19 9 00 (8 49) 39.22 7 52
2.26 9.33 (8 00) 30.96 8 21
40 28 
41.15 
43.07 
49 24
The water percentages are found to be irregular, and in 
the water free substances it will be noticed tha t the fat is not 
constant in the amount present in the grass. The protein 
varies from 15.43 per cent to 8.51 per cent and the changes are 
also irregular; the albuminoids are also found to change 
from 9.91 to 5.34 per cent. The crude fiber increases in the 
first three samples from 29.12 to 39.22, and in the fourth sax- 
ple we find that it change3 to 30.96 per cent, and the ash per 
centages also change in the same order. The nitrogen free 
extract increases regularly from 40.28 per cent to 49.24 per 
cent as the grass manures. The following analysis is added 
for comparison:
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AIR-DRY CONDITION.
Cr
ud
e 
fib
er
.
©
W
at
er
.
A
sh
.
Fa
t.
Pr
ot
ei
n.
N
itr
og
en
 
i\ 
ex
tr
ac
t.
South Dakota. Cut June 30, 1891... 9 93 5 43 2.34 31.92 7.57 42 81
WATER FREE SUBSTANCE.
Same as ab ove................................................. | 6.03 I 2.60 i 35.44 | 8.40 | 47.53
Bull. S. D. Agrl. Exp. Sta 40:60.
F e a t h e r  B u n c h  G r a s s . — A llie d  to  th is  g r a s s  is  a n o th er  
b u n ch  g r a s s , Stipa viridula, T r in . , o r  F e a th e r  B u n c h  G rass, 
w h ic h  is  a s le n d e r  g r a s s , from  o n e  to  th r e e  f e e t  h ig h . I t  pro-
Fig. 193. Western Bunch Grass, (Stipa viridula). Common. (F. Lamson-Scrlb- 
ner, Div. Agrost. U. S. Dept. Agrl.)
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duces a large number of leaves and is a much more valuable 
forage plant than the N e:dle grass. The fruiting glume is 
short and with a small point. This grass has been introduced 
along several of our railroads of the state and has also been 
tried under cultivation here at the Iowa Agricultural College 
Experiment Station. Under cultivation it succeeds admirably.
B l u e -J o in t  (Galamagrostis canadensis, Beauv.) is common 
throughout central and northern Iowa and not infrequent in 
the southern p u t  of the state. I t  is essentially a boreal 
species. In low marshes of northern Iowa it occupies consid­
erable area to the exclusion of other grasses. I t  produces 
purplish panicles tha t resemble thoie of Red Top but it is 
easily recogaized from tha t grass by i 's  hairy pedicel. I t 
grows from three to five feet high and produces a large number 
of leaves. Unlike some grasses the stem does not become 
wo. dy after flowering. The grass yields well and produces a 
large amount of valuable forage which is relished by stock. 
Farm ers in northern Iowa prize the hay very highly because 
it has two essential requisites, good yield, and it cures readily.
Samples of this grass were analyzed as follows;
Sample 1. Collected June 11, 1896, 25 to 26 inches high.
Sample 2. Collected June 24, 1896, 28 to 29 inches high.
NATURAL CONDITION.
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Sample 1.................................... 71.51 .85 2.53 (1.51) 9.81 2.60 12.70
Samp e 2................................... 62 15 1.40 2 93 (2.71) 12 50 3.33 17.69
W ATER FRlfiE SUBSTANCE.
Sample 1................................................. 2.97 8 98 (5.30) 34 43 9.03 45.59
Sample 2................................................. 3 70 7.75 (7.17) 33 05 8.79 46.71
The following are taken for comparison with the samples 
analyzed in the S tation’s laboratory:
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Iowa (1). 
S. D. (2).
Cut July 10th*... 
Cut June 20, ’91f.
58 13 
5.51
183
1.33
4.24
8.74
(3.77)
(7.13)
14.30
36.46
3.49
6.86
18.01
41.10
W ATER FREE SUBSTANCE.
(l)Iowa......................... ......................... 4.38 10.13 (8.58) 34.16 8.33 43.00
(2) South Dakota................................ 1.41 9.25 (7.69) 38.59 7.26 43.50
I t  has been tried in an experiment il way here a t Ames and 
did admirably on high ground.
G r a s s e s  o f  L o w  M e a d o w s . Reed Canary grass (Phal- 
aris arundinacea L .)  is a tall, leafy perennial, produces a 
strong creeping root-stock and is native to low marshy ground 
throughout Iowa, but is most abundant in the glacial drift 
region of central and northern Iowa and in the low wet mead­
ows along the Missouri. I t  makes a fair coarse hay. I t  suc­
ceeds admirably under cultivation even in dry soils. This 
grass when grown on the College farm was as thrifty  as that 
growing in low bottoms. I t  resisted drouth as well as any grass 
under cultivation. Several other grasses of low marshy 
meadows should be mentioned. Manna grass (Glyceria fluitans 
R. Br.) which is abundant in some sections of the state. I t  is 
an excellent grass. The leaves and stems are succulent and 
relished by all kinds of stock. Reed meadow grass (G. grandis 
Watson) grows in low marshy places and is most abundant in 
northern Iowa. I t  is an excellent grass and forms a good por­
tion of the grass of some meadows. I t  is relished by stock 
and makes fine hay. Wild Rice (Zizania aquatica L .)  is abund­
ant along the Mississippi and is an im portant ingredient of 
the vegetation of our northern lakes. Here it often forms 
floating islands. In such places it is nearly inaccessible for 
stock but along the Mississippi it grows in drier places and 
frequently is utilized by stock, and in drier years some is cut 
for hay.
1. Bull. Ia . Agrl. Exp. Sta. 11:462.
2. Bull. S. D. Agrl. Exp. Sta. 10:86.
* Not In bloom.
t  In condition for hay or a ir-dry substance.
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Fig. 195. Reed Meadow Grass, (Olyceria yrandis). A. good grass in low meadc 
and liked by stock. (Div. Agrost. U. S. Dept. Agrl.)
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, 195A. Manna Grass. (Glijceria fluitarw). An excellent grass In very low 
meadows; of little  use. however, because meadows are  usually  too w et. 
(F. Lamson-Scribner, Div. Agrost. U. S. Dept. Agrl.)
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B u f f a l o  G r a s s  (Buchloe dactyloides Engelm). The true Buf­
falo grass is only indigenous in Lyon county, this state, where it 
was found by Mr. Leiberg and Prof. Shimek. I t is one of the 
most valuable grasses of the plains, greatly relished by stock 
of all kinds. I t  has a low spreading habit of growth, forming 
dense mats and rarely  is more than five inches high. The fine
Fig. 196. B uffalo  G rass, (Buchloe dactyloides). One of th e  b es t of th e  n a tiv e  
g rasses of th e  p la ins. S u ited  fo r d ry  h ills . (Div. A grost. U. S. D ept. Agrl.)
leaves and stems are highly nutritious. Stockmen of central 
and western Nebraska report it one of the best of the winter 
forage grasses. Like testimonials come from central and 
northern Texas. Lamson-Scribner* reports tha t it grows 
with great vigor in Washington, D. C., “ and it may be pos­
sible to use this most palatable and nutritious grass in portions 
of the eastern and southern states.”
S p o r o b u l u s .—Several species of this genus are common 
throughout the state, and at one time were important forage 
plants.
♦Econom ic G rasses. B u ll. t) . S. D ept. A grl. Div. A grost. 14:25.
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lo w  A B u n c h  G r a s s . (Sporobolus heterolepis, Gray).—This 
is the most widely distributed of the genus in wild meadows. 
This grass is from two to four feet high and produces a large 
number of slender leaves close to the ground. I t  is associated 
with Panicum virgatum. Although it has scent glands like 
Stink grass, this is apparently not objectionable as stock is 
fond of it. Mr. Cratty considers • it one of the best of our 
native bunch grasses for forage purposes.
CHEMICAL COMPOSITION.
One sample of this grass was analyzed and the resu lts are 
as follows:
NATURAL CONDITION.
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42.nfi .05 3.06 (2 46) 21.75 4.46 27.72
W ATER FREE SUBSTANCE.
______________________________I 1.64 | 5.29 | (4.37) [ 37.55 | 7.68 [ 47.84
The following analysis is added for comparison:
AIR-DRY SUBSTANCE.
S. P. (1). Cut Aug. 17, ’92. ■
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WATER FREE SUBSTANCE.
| 5 23 | 1.79 | 38 12 1 6.13 \ 48.72 | 5.37
D r o p  S e e d  G r a s s  (S. cryptandrus, Gray) is found throughout 
the state in gravelly or sandy soil and is abundant on the loess of 
western Iowa, where it forms a considerable part of the herb­
age. I t  is a strong rooted perennial but rather wiry. In some 
portions of the United States it is regarded as an im portant 
forage plant.
1. B u ll. S. D. Exp. Sta. 40:7?
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The Sporobolus longifolius is rather common in dry places 
and gravelly and light, soils. I t  affords some forage although 
the plant is somewhat wiry. Common in drift soils along 
railroads.
518 GRASSfc-S OF IOWA.
Fig. 197. Sporobolus longifolius. Common in dry grounds. (P. Lamson-Scrlb- 
ner, Div. Agrost. U. S. Dept. Agrl.)
CHEMICAL COMPOSITION.
The sample of this grass analyzed gave the following resu lts : 
NATURAL CONDITION.
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Sam ple................................... 50.90 .72 2.86 (1 90) 18 02 4.49 23.01
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________________________________ I 1.47 | 5 81 I (3.98) | 36.71 | 9.16 1 46.85
Sporobolus cuspidatus, like other species of the genus, is much 
more valuable during the earlier stages of its growth than 
later. I t  is extrem ely common in the loess bluffs from Sioux 
City southward and equally as common above Sioux City on 
the west slope of the river, and presumably common also from
Fig. 197A. Drop Seed G rass. (Sporobolus cryptandms). A good grass , a lth o u g h  
w iry. Common in  w este rn  Iow a. (F. L am son-Scribner, Div. A grost.
U. S. Dept. A grl.)
Sioux City north to the Minnesota line. The grass may be 
found occasionally as far east as Ames, Des Moines, and more 
or less common in Kossuth and Palo Alto counties. This 
grass has a well developed root system and is valuable there-
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fore for holding soil in place. I t  is, however, of some value 
as a forage plant, especially in its earlier stages.
M e x i c a n  S p e a r  G r a s s  (Eragrostis mexicana) is cultivated 
for ornamental purposes. I t  is a slender branching annual 
and grows from six inches to two feet high, with very large 
open panicles and small leaves. Nothing is known about its 
forage qualities though it seems to be well adapted to condi­
tions in Iowa.
CHEM ICAL C OM POSITIO N.
One sample of this grass was analyzed in the Station labora­
tory:
W ATER FREE SUBSTANCE.
No description.
ah
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T e f f  (Eragrostis abyssinica, L .)  Is a native to northeastern 
Africa and there is cultivated for its grain and forage. I t  is 
an annual, from two to four feet high, and produces a large 
amount of forage. T eff grown on the College farm grew 
vigorously and is apparently well adapted to the dry climate, 
prevailing during the month of August in this state I t  was 
as green on September first as during the month of June.
■This is a branching, leafy annual, having large capillary 
panicles, with many spikelets. I t  grows rapidly from seed 
and produces a large amount of leaves. Seeds sown in April 
and grown on the Iowa Agricultural Experiment Station did 
not produce seed but a large amount of leafy herbage.
F. Lamson-Scribner * says: “ Teff occurs in New Mexico, 
springing up after rains particularly in the region about 
Deming, where it is called ‘ Crabgras3. ’ I t  is an annual, 
growing to the height of two to four feet, with widely spread­
ing, many-flowered panicles, and is largely cut for hay .”
CHEM ICAL CO M PO SITIO N.
Only one analysis of Eragrostis abyssinica was made in the 
laboratory and the results are given below:
* B ull. TJ. S. D ept. A grl. Div. Agros. 14:16.
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Cut in September................. 58 93 1.16 3.98 (2.88) 14.13 4 49 17.31
WATER-FREE SUBSTANCE.
| 2.82 | 9.69 | (7.01) | 34.43 I 10.94 I 42.12
The following analysis is given for comparison with the one 
from this station:
W ATER-FREE SUBSTANCE.
Mississippi (1).....................................................  35.33 9 89 2.03 46.49 6.26
U<oX
0)
P dS
<D(Du
a §<o u fcuD*3 oXU O
The same sample contained 56.37 per cent of water in its natural condition.
S t in k  G r a s s  (Eragrostis major, Host.) is naturalized from 
Europe and is widely distributed in Iowa. I t  emits a strong 
unpleasant odor and cannot be considered of any agricultural 
value. The E. Purshii, Schrad, is a native grass throughout 
th e  state, particularly in flood plains of streams, along road­
sides and in waste places. I t  is not regarded as h a v iD g  any 
value for forage purposes.
G r e e n  F o x -t a il  or Pigeon grass (Setaria viridis, Beauv.) is 
common throughout the state. I t  springs up in corn fields 
after the last cultivation, and affords a small amount of pick­
ing after the corn is removed. I t  is, however, of doubtful 
value as a forage p lan t under such conditions.* I t  is also com­
mon in stubble fields and when cattle are turned into these it 
affords forage of much greater value. Pigeon grass is native 
to Europe. This annual grass is now extensively naturalized 
in all settled, parts of the United States, as well as Australia. 
The spike is quite compact with numerous epikelets, with 
bristles longer than the spikelet. The bristles are green.
1. C . S. D ept. A g rl., E xp. S ta . Rec. 6:101.
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Fig. 197B. Sporobolus cuspidalug Oomm
western Iowa. (0harIotte
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Fig. 198. S tink  G rass, Eragrostis major. A com m on, w eedy grass. (C h arlo tte  M.iKing.) 165
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F ig . 200. F o x ta il o r  P igeon G rass, (SetariaviridU). Common in  Iowa. (C h arlo tte  M. King.)
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The heads or spikes vary from one to three inches long, and 
in some specimens five and six inches long. The seeds are 
slightly pitted and very minutely cross-striated. A single 
head produces an enormous number of seeds. These seeds 
appear to have considerable vitality. Cultivated ground is 
thickly seeded, hence it is almost impossible to remove the 
weed. When fields are sown to oats this plant comes up in 
the fall and late summer, seeding the soil.
CHEMICAL COMPOSITION.
The results of the analysis for one sample of this grass are 
given below:
NATURAL, CONDITION.
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Sept. 11, 1897......................... 67.53 .68 2.81 (2.47) 11.46 4.42 13 JO
WATER FRfr E SUBSTANCE.
| 2.10 | 8 65 | (7.31) | 35 30 | 13.72 | 40 23
The following analyses are added for comparison: 
FRESH OR AIR-DRY SUBSTANCE.
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S. D. (1.) Cut Sept. 19, ’91, 
in fru it................................ 7.49 11.11 2.49 30.26 9 17 39.48 8.10
Tenn. (2.) Cut July I ........... 8.51 8 40 4.92 24.35 12 12 41 70
W ATER FREE SUBSTANCE.
S. D. (1.)............................................ 12.01 2.69 32 71 9.91 42.6» 8 68
Tenn. (2.)............................................ 9.18 5.38 26.61 13.25 45 £8
Y e l l o w  F o x -t a il  (Setaria glauca. Beauv.) grows in similar 
situations. The leaves and stems are more succulent and have 
a nutty flavor. I t  is probably more valuable from an agricul­
tu ral standpoint than the preceding species.
1. B ull. S. D. A grl. Exp. Sta. 40:42.
2. B ull. T enn . A grl. Exp. S ta. 9:90.
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CHEMICAL COMPOSITION.
Only one sample of this grass was analyzed; the results are 
given below:
NATURAL CONDITION.
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Sept. 11, 1897................. 80.5! .50 2.05 (1.91) 6 . 8 6 2.92 7.14
WATER FREE SUBSTANCE.
__________________________| 2.55 | 10.53 | (9.85) | 35.30 | 14.49 | 37.13
The following analyses are added for comparison:
FRESH OR AIR-DRY SUBSTANCE.
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S. D. (1.)......................... 8 17 13.40 1.88 31.25 10.53 34 77 6.94
Tenn. (2):
Nearly ripe............... 3.20 7.75 3.80 31.77 5.00 47.48
Washington, u. C. (3): 
Cut .luly 1, very y ’n’g 74 20 2.80 .60 5.59 4.39 12.42 . . . .
Cut July 24, e ’rlybl’m 68 40 2 29 .84 8.14 2.86 17.47
WATER FREE SUBSTANCE.
S. D (1):
Aug. 8, 1892.............................
Tenn. (2.)......................................
14.59 2.05 34.03 11 47 37 86
9.04 3.93 32.82 5.16 49.05
Washington, D C. (3.)
Cut July 1, very young........ 10 80 2.30 21.70 17 00 48.10 . . . .
Cut July 24, early bloom__ 7.30 2 70 25.80 9.00 55.30
Mississippi, (4.).......................... 16.74 2.71 35.04 9 20 36.31
The Giant millet (Setaria magna, Griseb.) is, according to 
Lamson-Scribner,* a valuable grass for the reclamation of 
swampy lands along the coast. I t  has broad leaves and grows 
to the height of ten feet.
1. B ull. S. D. A grl. Exp. S ta . 40:44.
2. B a ll. T enn . A grl. Exp. S ta . 9:1X4.
3. B ull. u . S. D ept. A grl., Off. Exp. S ta . 11:38.
4. U. S. D ept. A grl., E xp. S ta. Bee. 6:103.
*Econom lc O rass, Bull. D ept. A grl. D lv. A grost. 14:28, pi. 2.
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Pig. 202. G erm an  M illet. (Setaria italica). a an d  b, tw o view s of th e  sp ik e le t 
w ith  th re e  b r is t le s ;  c, seed. (D iv. A grost. U. S. D ep t. Agrl.)
M i l l e t , o r  H u n g a r i a n  G r a s s  (Setaria italica) is the most 
im portant of the species occurring in Iowa. I t is cultivated as 
a forage crop in all parts of this state, but chiefly as a catch crop. 
If because of unfavorable weather corn has failed to germi­
nate, the field is sown with millet. I t  is usually sown about 
the middle of June, and in sixty or sixty-five days produces a 
good crop of hay, yielding from two to three tons per acre. 
German millet (Setaria germanica) is grown as frequently as 
Hungarian millet, but is not superior to it.
Williams* says of Hungarian grass: “ This millet first came 
into general cultivation in the middle west. In Iowa it won 
favor at once, and as early* as 1856 was a most valuable forage
*Yr. Bk. U. S. Dept. A grl. 1898:274.
2 8
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crop, particularly on recently broken land. Stems, rather slen- 
der, clustered, branching, three to four feet high; leaves 
abundant, rather narrow, upright, typically bright green; 
heads erect or nodding slightly at maturity. Hungarian grass 
does not resist drouth as well as common millet, but with 
favorable conditions of soil and moisture it will usually give a
Fig. 203. C orean F o x ta il M illet. (Div. A grost. U. S. D ept. Agrl.)
somewhat heavier yield. One reason why Hungarian grass 
has not found more favor with farmers generally is tha t it 
shows a greater tendency than other common varieties to per­
sist in the soil when allowed to mature before harvesting. In 
portions of the Missouri valley region, as in eastern Nebraska 
and Iowa, this millet received a great deal of attention from
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farmers dur-ing the seventies and fine crops of hay and seed 
were obtained, but its tendency to ‘volunteer’ brought it into 
more or less disfavor, and it is now less commonly grown than 
common millet or German millet. I t  seldom becomes trouble­
some, however, except on light, sandy soils or land recently 
brought into cultivation. On moist, heavy soils, or in regions 
where there is a great deal of wet weather during the fall and 
winter months, it is not likely to make much volunteer 
growth. ’ ’
Fig. 204. T w o-ranked b a rley , Hordeum sativum distichon. (A fte r H ackel.)
1, Hordeum sativum hexastichon. ( B 3) g roup  of th re e  sp ik e le ts ; ( B ) sp ik e le t from  
b e h in d ; ( B1) from  in  f ro n t;  ( K 1) f ru i t  from  in f ro n t;  ( K 2) from  beh ind . (A fter Nees.)
2, Common four-row ed  barley , Hordeum sativum vulgare. (A fte r H ackel.)
B a r l e y .—Some of the cultivated forms of barley (Hordeum 
sativum, Jessen) are frequently cultivated in this state for for­
age purposes. When used for this purpose it is cut before the 
seed is ripe. The best time to cut is when it is in the “dough” 
stage.
173
Atkinson: Field experiments
Published by Iowa State University Digital Repository, 1900
174
Bulletin, Vol. 5 [1900], No. 55, Art. 1
http://lib.dr.iastate.edu/bulletin/vol5/iss55/1
GRASSES OF IOWA. 533
Something should also be said about squirrel-tail grass 
(Hordeum jubatum, L.) as a forage plant, since it is so common 
in all of our pastures and meadows. The farm er no doubt 
would prefer not to have the grass in his meadows, but, as he 
cannot help himself, the best th a t can be done is to allow the 
cattle and horses to eat the young leaves and stems. I t  is only 
of use early in the season (May) and late in the fall. If abun­
dant in the pasture it should be cut when the heads appear.
CHEMICAL COMPOSITION.
The chemical composition of Hordeum jubatum  may be shown 
in the following analyses made in this laboratory:
Sample 1. Collected May 20, 1896, height 10 to 15 inches.
Sample 2. Collected May 26, 1896, height 23 to 24 inches.
Sample 3. Collected June 5, 1896, height 23 to 24 inches.
Sample 4. Collected June 17, 1896, height 24 to 25 inches.
NATURAL CONDITION.
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Sample 1.................................. 80.51 .97 4 33 (3.00) 7 13 2.19 4.87
Sample 2.................................. 72.60 1.59 3.38 (2.36) 10.10 2 35 9.98
Sample 3............... ................... 67.97 .94 3.74 (2.75) 12.47 2 70 12.18
Sample 4................................ 54.39 1.68 5.80 (3 76) 17.85 '4.00 16.28
W ATER FREE SUBSTANCE.
Sample I................................................ 4.97 22.21 (15 43) 36.59 11.24 24.99
Sample 2 .............................................. 5.82 12.36 ( 8.62) 36.90 8.46 36.46
Sample 3 .............................................. 2 94 U.78 ( 8.57) 38.92 8.43 37 93
Sample 4 ................................................ 3.69 12.71 ( 8.24) 39.14 8.78 35.68
In  these analyses we notice the general tendency for the 
amount of water to decrease as the plant matures. In the 
water free substance there is found to be an irregularity in the 
amounts of fat present in the substance, the largest amount 
being in the sample taken May 26, 1896. The largest quantity 
of protein is found in the young sample, a td  the same sample 
contains the largest amount of albuminoids, 15.43 per cent. 
The samples, with exception of the first, show almost the same 
quantities of protein and albuminoids. The quantity of fiber 
present increases slowly as the plant matures, and the nitrogen 
free extract varies and its regularity is not dependent on the 
maturity of the plant.
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Iowa (1):
(1) Young, 3 i to 4 inches h ig h .. *62.29 2.06 9.39 8.70 4.94 12.62
(2) Somewhat older than No. L.. 64.35 1.48 5.37 10.20 4.52 .14.08
(3) Mature grass............................. 56.92 1.52 3.89 14.68 4.87 18.12
South Dakota (2):
Collected July 1,1891. ................ 9.73 2.59 9.84 28.66 8.22 40.96
W ATER FREE SUBSTANCE.
No. 1 Iowa..........
No. 2 Iowa..........
No. 3 Iowa..........
South Dakota (2)
5.45 24.91 23.07 13 11
4.14 15.07 28.61 12 68
3.52 9.04 34.08 11 30
2.87 10.90 31.75 9 11
33.46
39.50
42.06
45.38
R y e  (Secale cereale, L .) .— Farm ers do not fully appreciate the 
value of rye as a forage plant. I t  is an excellent grass and 
makes a good, firm hay, relished by stock of all kinds. I t 
should be sown early in the fall, the first week in September, 
and in a month is ready for pasture purposes. I t  will stand 
a moderate amount of grazing when four or five inches high, 
and this can be kept up through the winter and early spring, 
and affcrds some good picking in April, two or three weeks in 
advance of bluegrass. I t  should be pastured cautiously. 
Sheep will not injure the stand as much as cattle. I t has been 
used more extensively in the south than in the north for forage 
purposes.
To illustrate the chemical composition of Secale cereale the 
following analyses were made:
Sample 1. Collected April 21, 1896, 12 to 13 inches high.
Sample 2. Collected April 29, 1896, 20 to 24 itch es high.
Sample 3. Collected May 4,1896, 30 to 32 inches high, just headed.
Sample 4. Collected May 11, 1896, 30 to 36 inches high, rusted some­
what in places, just headed.
Sample 5. Collected May 21, 1896, 35 to 40 inches high.
Sample 6. Collected June 3, 1896, 47 to 48 imches high.
•T h is  sam p le  w as p a r t ly  d ry  when received .
1. B u ll. Ia . A grl. E xp. S ta. 30:320. 1895.
2. B all. S. D. A grl. E xp. S ta. 40:156.
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-21/ Kn j)
Fig. 206. Rye, (8ecale cereaU). (Hackel.)
NATURAL CONDITION.
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Sample 1.................................. 86.02 .84 3.94 (2.1-2) 2.94 1.69 4.57
Sample 2.................................. 85.42 .80 3.11 (2.20) 3 52 1.84 5.31
Sample 3.................................. 84.87 .73 2.18 (1.52) 4.25 1.68 6.29
Sample 4.................................. 76.81 .91 2.50 (2.39) 7.85 1.91 10.02
Sample 5.................................. 81.61 .82 1.76 (1.58) 6 33 2.47 7.01
Sample 6.................................. 76.91 .69 2.79 (1.60) 8.57 1.69 9.35
W ATER FREE SUBSTANCE.
Sample 1. 
Sample 2. 
Sample 3. 
Sample 4. 
Sample 5. 
Sample 6.
6.03 28.17 (20.95) 21.03 12.11
5.48 21.36 (15.10) 24.16 12.65
4.80 14.37 (10.U3) 28.13 11.08
3 94 10.65 (10.31) 33.87 8.22
4 45 9 54 ( 8.61) 34.49 13.43
3.00 12.08 ( 6 92) 37.10 7.31
32.66
36.35
41.62
43.32
38.09
40.51
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I t  will be noticed tha t the amount of water varies from 76.91 
to 86.02 per cent. This change in the amount of water is not 
a constant one and is ra ther irregular. In the w ater free sub­
stance there is a decrease in the amount of fa t as the plant 
matures, with the exception of sample five, the decrease being 
from 6.03 to 8.00 per cent. In the percentages of protein we 
find tha t it varies from 28.17 to 9.54 per cent, and tha t the 
decrease is a constant one with the exception of the last sam­
ple; however, in the albuminoids we find tha t the change is 
from 20.95 to 6.92 per cent, which is a constant decrease as 
the plant matures. In the crude fiber we have a constant 
increase of the amount present in the grass as it matures from 
21.03 to 37.10 per cent. The ash present in the grass varies 
from 7.31 to 13.43 per cent and is very irregular. The nitrogen 
free ex tract is also irregular in its changes and varies from 
32.66 to 43.32 per cent.
The following analyses are added for comparison with the 
above:
NATURAL CONDITION.
| | W
at
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.
! P
ro
te
in
.
N
itr
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fr
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ex
tr
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t.
Cr
ud
e 
fib
er
.
A
sh
.
fa
Tenn. (1):
Green fodders, sown in Sept. 
used for soiling- in winter....... 71 52 4.61 14.25 7.08 128 1.26
No description............................. £0.26 4.38 8.79 3.48 2.20 .89
No description............................... 82.25 3.52 7.26 4.38 1.97 .62
No description.............................. 79.53 2.35 9.91 5.72 1.93 .56
Average of four.......................... 78.39 3.71 10.05 5.17 1.85 .83
WATER FREE SUBSTANCE.
Samples in same order as those abuve.
16 17 50.03 24.87 4.52 4 41
22.17 44 51 17.67 11.15 4 50
19.85 40.86 24.66 11.12 3.51
11 49 48.39 27.93 9.44 2.75
17.42 45.95 23.78 9.06 3.79
S o r g h u m  (Andropogon sorghum Brot.) is coming into more 
general use as a forage plant in this state. A g reat deal of it 
is now grown in Shelby and Jones counties for forage pur­
poses, but its cultivation for tha t purpose does not compare 
with the area devoted to it in Kansas, as shown by Coburn.*
1. B ull. T enn. A grl. Exp. 8 ta . 9:100.
♦Corn and  Sorghum  Rep. K an sas  S ta te  B oard  of A grl. 1896:115:31.
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Fig. 207. T eosin te , {Kuchleana mezieana). a  an d  b, e a rs  enclosed  by h u sk - 
c a n d  d, view s o f g ra in . A v a lu a b le  forage grass. (U. S. D ept. A grl.
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The amount of fodder produced is very large and it is of excel­
lent quality. I t  is one of the best grasses for soiling pur­
poses. A related grass, Andropogon sorglium var. halepensis, 
is the Johnson grass so well known to southern farmers. 
While Johnson grass is a valuable forage plant, it is decidedly 
objectionable where alternate husbandry is carried on, as it is 
almost impossible to remove it. I t  has been tried in this state, 
and on the Colleg3 farm at least it does not persist. The cold 
w iaters kill it.
T e o s i n t  (Euchlcena mexicana, Schrad) is a native of Mexico 
and Central America and in recent years has been distributed 
by many seedsmen. Small fields of it may be seen here and 
there in the state. I t  is a stout leafy annual growing eight to 
twelve feet high and in the variety usually planted tillers, so 
tha t a a enormous crop may be produced on an acre. I t  re­
sembles corn in many respects. I t  produces a fine quality of 
forage and is an excellent plant for soiling purposes.
M a iz e .  The value of Zea mays, L., (Maize or Corn) as a soil­
ing crop has long been recognized by agriculturists. Large areas 
in Canada and in our northern states are cultivated solely for 
fodder purposes and the areas used for this purpose in Iowa 
are constantly increasing. A large amount of forage is annually 
being wasted in this state. In 1895 the acreage of corn in Iowa 
was 8,648,804 acres.* Probably not one-tenth of the corn fod­
der was saved. The value placed on corn fodder is about 
three dollars an acre, so that the annual corn fodder product 
in Iowa is worth about $30,000,000. Labor-saving machinery 
is revolutionizing the corn fodder question and the best farm ­
ers are now relying on corn fodder for coarse forage. . I t  is 
poor economy to husk the corn and leave the stalks remain. 
Although cattle may obtain some forage for a few weeks, it is 
of poor quality, much of the digestiole nutrient substances 
being lost when corn remains standing in the field. The 
drouthy year of 1894 indicated to the Iowa farmer the great 
value of corn stover. Before many years the larger propor­
tion of our corn stover will be saved and the farmers of Iowa 
will add many million dollars to the wealth of the state. Dur­
ing the year 1900 it was not an uncommon sight to see more 
than half of the corn fodder saved for forage in central Iowa.
In another connection I have called attention to the use of 
Cat-tail grass (Pennicetum typhoideum) which is a well known
"C ensus o f Iow a fo r  th e  y e a r  1895.
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F ig . 208. M aize  g ro w n  fo r  s o il in g  p u rp o s e s .
cereal plant of Spain and Africa, but it has also been highly 
recommended as a forage plant. I t  has not been grown in 
Ames, but in south central Iowa it has been tried with some 
success. Mr. Charles N. Page of the Iowa Seed company 
says:
“ I t is a wonderful forage plant of great productiveness, 
unexcelled, if equalled, by any other plant for its quick growth, 
immense size and splendid quality, and it is thought tha t it 
will prove of much value to stock farmers. I t  has been im ­
proved and acclimated so tha t it not only produces an immense 
crop of fodder, but will produce a good seed crop as far north 
as central Iowa. I t  is usually planted as soon as the ground
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becomes warm, about corn planting time, and it begins to 
tiller or stool out a t once. I t  grows to a height of twelve or 
fourteen feet. As many as forty-three large leafy stalks 
have been produced from one seed. A t a distance a field of 
Pencillaria looks like mammoth timothy. The heads are  only 
about an inch in diameter, but range from ten to sixteen 
inches in length and are closely set with thousands of small 
seeds. If allowed to grow until the flower heads begin to 
develop, before cutting, it is claimed tha t it w ill yield the 
heaviest crop of any fodder plant in cultivation. The best 
way to handle the crop is to mow it when from threa to six 
feet in height. I t  will immediately s ta rt up again and can be 
cut several times during the season. One farmer who made a 
careful test says he sowed the seed on the fifteenth of May in 
d rills eighteen inches apart. In twelve days he cultivated the 
crop once and it grew so rapidly after tha t time tha t i t  smoth­
ered out all the weeds. His first cut was made July first, 
forty-five days after sowing the field. The crop was about 
seven feet high and it weighed, green, th irty  tons per acre, 
and when dry gave six and one half tons of hay per acre. The 
second growth was cut on August fourteenth, when the plants 
were nine feet high, and the crop weighed fifty-five tons per 
acre gre°n, and eight tons dry. The third cutting was not 
made until October first. I t  weighed ten tons green, and one 
and one-half tons dry, thus making a total crop of ninety-five 
tons per acre of green fodder and when dried sixteen tons of 
hay.”
I have not seen this grass under cultivation in th is state, 
but it may be grown for the same purpose that teosint is and 
will prove valuable for soiling purposes. I t  has proven a val­
uable forage plant in other sections of the United States, 
especially in the south.
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PenniciUarea. (Iow a Seed Co.)
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W eeds of Pastures and Meadows.
In considering weeds of pastures and meadows one needs to 
have a clear understanding of what is meant by a weed. A 
weed has been defined as a plant out of place; this concise and 
short definition meets all the requirements.
We must first of all inquire what causes weeds to grow in 
pastures and meadows. In well-kept pastures and meadows 
weeds are seldom troublesome, but in these not well-kept the 
weeds are certain to appear. A pasture without a weed is not 
possible. I t  has been said tha t when land is well farmed 
weeds cannot survive. In alternate husbandry weeds ought to 
succumb rapidly, but in pastures and meadows it is more diffi­
cult to remove them. Weeds will only grow where there is 
room, where they can obtain plenty of sunshine and light. 
The more room, the more vigorous will the weed grow. Bailey 
says, ‘ ‘Ground may be covered with a given plant, and yet a 
species of wholly different character and habits may thrive 
along with it. If weeds, then, are to be kept out of grounds, 
the land must not only be occupied with some crop, but with 
a crop tha t will not allow the weed to grow with it. ” Now the 
first condition of weediness of meadow or pasture is the 
destruction of the turf. This is done by overstocking, or the 
effect of cold or drouth. The effect of overstocking is seen on 
the plains I  have elsewhere alluded to, the conditions now p re ­
vailing in Texas. In western Nebraska, Colorado, South 
Dakota and Wyoming many valuable forage plants thrive, 
although under adverse climatic cooditions. In their prime, 
before the range industry took hold, they supported a large 
number of cattle, but too close grazing and tram ping has 
materially changed the condition of our western ranges. The 
valuable grasses have been killed in many cases. Toumey 
says: “In the early days of our great west almost the only 
method of travel from the Mississippi valley to our western 
coast and intervening points was by caravan. Wagons drawn 
by horses and cattle were several months in making the jour­
ney. During this time they subsisted almost entirely upon the
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natural forage afforded by the country traversed. For the 
most part this consisted of perennial grasses which a t tha t 
time were everywhere abundant. The whole of the west was 
then a g reat open pasture, unstocked save for the herds of 
buffalo, deer and antelope. Many regions which were then 
covered with a luxuriant grow th of grasses are now entirely 
destitute of vegetation, if we exclude a few straggling, stunted 
bushes and the yearly crop of annuals which follow the sum­
mer rains. As a more specific case, the rancher who drove 
the first herd into Tonto basin, in central Arizona, found a 
well-pastured valley, everywhere covered with grass reaching 
to his horse’s flanks. In passing through this region a year 
ago scarcely a stalk of grass was to be seen from one end of 
the valley to the other. This transformation has taken place 
in a half score of years.”
Many of our most im portant native forage plants are per­
ennials which naturally grow and acquire their m aturity slower 
than annuals. The grasses which formerly covered so great 
an area of the west were years in developing their root sys­
tems, and in not a few species the stems were of several years’ 
growth. In  this article the author goes on to say tha t it will 
not be many years before the natural range grasses are a thing 
of the past. “ L ast year, in passing over a large unwatered 
area north of Prescott, miles of country were found to ba cov­
ered with grass, while in much more favorable localities, in 
the vicinity of water, these species have entirely disappeared.” 
The same facts are illustrated in  the Mississippi valley. In 
many parts of Wisconsin sand prairies are common. My father 
often spoke of the abundance of wild forage in the early days. 
When he came to La Crosse, in the early fifties, the lower 
places were covered with a dense mass of nutritious grass. 
Now they yield almost nothing. The prairies of Iowa, before 
they were fenced and pastured, contained immense quantities 
of valuable nutritious grasses. Our pasturing has not only 
caused these grasses to diminish in quan ity, but they are 
gradually being replaced by weeds and, in some cases, inferior 
grasses. Buffalo grass (Buchloe dactyloides) and Gamma grass 
(Bouteloua), once abundant in the west, are rapidly disappear­
ing as an element in native forage plants of Kansas and other 
western states.
As a result of the overstocking of pastures, weedy annuals, 
like Southern Poverty-grass, Foxtail and Squirrel-tail grass
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Pig. 209. G o l d e n  rod , (Solidago canadensis). A com m on w e e d  i n  p r a i r i e  p a s t u r e s .
Fig. 209a. G olden rod , (Solidago rigida.) A  com m on species in  u p lan d  p ra irie s .
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spring up and take the p'ace of the better perennial species, 
or the native ragweeds a id  verbenas spread and occupy the 
soil. All of these have become so plentiful tha t farmers 
remark on their more frequent occurrence now than in former 
years. Several rank-growing weeds are abundant in meadows 
and pastures of western Iowa. Sunflower and M arsh E lder 
find in the rich alluvial soil of the river bottoms a most con­
genial place for their development. They are especially 
troublesome on land tha t is often flooded during spring fresh­
ets. In addition to these the pastures threughout the state, 
especially in the fall or autumn, are troubled with weeds like 
Goldenrod. The large yellow flowered Goldenrod (Solidago 
rigida) is extremely common in native pastures after the cattle 
have been running all summer. Sometimes these pastures 
present a mass of yellow. Then again the S. canadensis is 
extremely common in similar situations Attention should be 
called to this goldenrod since a few years ago there was con­
siderable discussion in veterinary papers and Garden and Forest
Fig. 210. Wild sunflow er, (Helianthus grotseserratus). Common in low meadows.
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in regard to the poisonous effects* of these plants. Chestnutf 
has recently discussed the question and thinks tha t the 
poison resides in a fungus that grows upon the leaves of the 
goldenrod. In low lying meadows, especially along streams,
546 GRASSES OF IOWA
Fig. 211. M uh lenberg ’s sm a rt weed, (Polygonum muhlenbergii). A tro u b le  ­
som e weed in low grounds.
a large sunflower, the Helianthus gross-seratus, is common, some­
times forming large yellow masses. Where this sunflower 
grows in large quantities, little forage is produced. In the 
low-lying districts, especially swampy ground, sm art weed
*J L. Scott. G oldenrod K illing  H orses. G arden  and  F o rest. 8:4*7 
tP re lim in a ry  C ata logue of P la n ts  Poisonous to  S tock. Rep. B ur. of A nim al In ­
d u stry . 15:393. «
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(Polygonum muhlenbergii) is common. This persistent perennial 
with scarlet flowers produces very long, thick, stout root 
stocks. I t  grows so thickly tha t grass is not produced. 
Another weed which occurs in our low wild meadows is the 
th istle (Cnicus iowensis). This biennial weed makes very 
little  growth the first season, but the second season sends up 
a large, much branched stalk  and produces numerous purple 
flowers. The allied bull thistle (Cnicus discolor) is especially 
troublesome in pastures in the timber lot. I t frequently grows 
in such large masses as to become decidedly noxious. Stock
Fig. 212. Common wild th is tle , (Cnicus discolor). Common in  m eadow s an d  woods.
carefully weed around this plant, thus perm itting its seed to 
be sown broadcast in the field. Occasionally this weed may 
be also found in meadows.
. The eastern ox-eye daisy (Chrysanthemum leucanthemum) is 
as yet a rare  plant in meadows or pastures of this state. This 
perennial flowers during the early summer months. The large 
white ray flowers are very conspicuous, and though a most 
beautiful plant it is a most pernicious weed in the meadow.
Another plant which has recently come into notice as a 
troublesome weed is the rib plantain (Plantago lanceolata).
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Fig. 214. Dock (Rumex cruspus). A m ost pern ic ious weed in  m any  m eadow s of th e  s ta te .
(Div. Bot. O. S. D ept. A grl.) 191
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This has been brought into the state with clover seed. I t  is 
much more common in the east than in the west and is quite 
easily recognized by its perennial habit and its long leaves, 
which are close to the ground. The flower stalk is grooved­
angled from one to two feet long. I t  bears a cylindrical spike 
of flowers somewhat like the common dooryard plantain but 
much shorter. Like many of our other troublesome weeds, 
this is native to Europe.
Another European vagrant, the sheep sorrel, (Rumex aceto- 
sella) is widely distributed in this state. This weed spreads 
freely by its running root-stocks which accounts for its appear­
ance in mats. There is a widely prevalent opinion tha t ground 
upon which it grows lacks lime. This is, however, far from 
correct as the weed is very common in soils which contain 
large quantities of calcareous matter.
An ally of the above is the curled dock (Rumex crispus). 
This pestiferous plant is widely distributed throughout the 
state and does much injury in meadows and pastures.*
The best method of destroying this weed is to pull it up by 
twisting the root and giving it a jerk. Several other species of 
dock are common in low meadows, especially the Rumex altis- 
simus.
Sneeze weed (Helenium autumnale\), is a nearly smooth p e r­
ennial from two to six feet high, with yellow ray flowers. I t  
is extremely common in low grounds in many portions of the 
state. This weed has sometimes caused much alarm among 
stock men, as it is said to be very poisonous.
P rickly  lettuce is another weedy member of the same order. 
I t  has become very common in many parts of the state. A l­
though reported more than a quarter of a century ago by Dr. 
Gray, naar Cambridge, Mass., it  did not become general until 
1885 to 1889. P rickly lettuce (Lactuca scariola), is a close kin 
to the cultivated lettuce. I t  is easily recognized by its prickly 
or bristly stem, the prickly mid-rib of the leaf, the milky 
juice of the plant, and panicled inflorescence. The heads con­
tain small, yellow flowers. This plant, when growing in open 
ground, is a compass plant, presenting two faces to the light. 
This is due to a twist in the leaf a t the base where it is attached 
to the stem. Some years ago Dr. J. C. A rthur! gave a full 
account of this weed.
•Iow a H om estead. 1898:1. J l .
+ Iow a H om estead, 1893: 13 Ja .
t  Bull. In d ia n a  A gr. Exp. S ta. 52.
550 GRASSES OP IOWA.
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Fig. 215. M ilkweed, (Asclepias cornuti). Common in  m eadow s. O fte n  troub lesom e. 
Div. B ot. U. S. D ept. Agrl.) 193
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Fig. 216. W ild m orn ing  g lo ry  (Convolvulus seplum) Common In som e m eadow s. (D ir. Bot.
U. S. D ept Agrl.) 194
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Two weeds of the morning glory family are common in this 
state. One, the common European bind-weed (Convolvulus 
arvensis), is common in Missouri and Illinois, and is 
gradually making its way into Iowa. The w riter has 
observed it for several years in a meadow near Ames. The 
common morning glory (Convolvulus septum), is very closely 
allied to the European morning glory, and is common in low 
meadows where it has long been known as a persistent, 
troublesome weed. I t  differs from the European bind-weed in 
its much larger flowers and its longer twining stem. Not only 
does it shut out the light from the grass around which it 
grows, but it renders the hay less valuable. There is no 
method of exterminating this weed except in cultivated fields 
and then it needs the most careful attention. I t  must be taken 
up root and all or it will not subside.
Another common weed of low meadows is milk-weed (Ascle- 
pias cornuti). This has a deep, perennial root, opposite, oblong 
leaves which are soft and velvety on the lower side. The 
flowers are borne in large unbels, having twenty or forty in 
each cluster. They are light purple in color. The fruit is 
what is known as a follicle and two or three of these occur 
in one cluster, each follicle having hundreds of seeds.
Another troublesome weed; in places, is the horse nettle 
(Solanum carolinense), which spreads not only by its roots but by 
seed as well. I t is a deep rooting perennial which propagates 
freely by its underground root-stocks. These rcot-stocks are 
oft-n  three feet long. The character of the p lant is well 
shown in the accompanying cut. The corolla is light blue or 
white, and resembles that of the potato.*
A plant allied to th 9 above is the buffalo burr (<Solanum ros- 
tratum), which is an annual, growing from one to two feet 
high but very bushy in its habits. Buffalo burr is a prickly, 
hoary plant with greenish yellow somewhat divided leaves 
and bur-like berries.. The flowers are yellow. This plant 
only grows in open places in the meadow, and would not occur 
if the meadow were kept in the righ t condition, f
Cowbane (Cicuta moculata). This p lant belongs to the sam« 
family as the carrot, parsnip and celery and is a frequent 
inhabitant of low meadows in this state. I t  is easily recog­
nized by its white flowers borne in umbels. The roots of this
* P am m el, B ull. Ia . A gr. Exp. Sta. 42:130 
t  P am m el, B ull. Ia . A gr Exp. 8 ta . 28.
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plant occur in bunches, e. g ., fascicled. They taper at the 
lower end. On cutting the roots a sharp, pungent odor is given 
off, intensified by boiling. In addition to tbe frequent cases 
of poisoning of human beings, cattle are not infrequently 
killed by it. Such a case was investigated by the w riter some 
years ago, where a number of cattle died from the effects of 
eating the roots of the plant tha t grew in a meadow near a 
hay stack.*
Fig. 217. Cowbane, (Cicuta maculata). Common in  low m eadow s. Poisonous.
(Div. Bot. U. S. Dept. Agrl.)
Squirrel-tail grassf has long been a troublesome weed in 
many parts of Iowa, Wisconsin and Illinois, and is one of our 
worst meadow weeds. Though originally a native of the sandy 
seashores from Nova Scotia to Maryland, and the upper great 
lakes, it has spread from the great lakes to adjoining prairie 
country, and now may be said to be common from the great 
lakes to the Rocky mountains, although there are several 
allied species in the Rocky mountain country. This weed is
* P am m el, B u ll. Ia . A gr. Exp. S ta . 28. 
tO ran g e  Ju d d  F a rm er. 1894:23 J l .
B ull. Ia. A grl. Exp. Sta. 31.
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troublesome in both pastures and meadows. In the former it  
may be removed by cutting the p lant before it is mature. I t  
freqently causes injury to cattle, and even death.
Sweet clover (Melilotus alba) is one of the most common 
weeds in some pastures of the state. I t  is a large, tall and 
much branched annual with small white flowers. During the  
time of flowering it is extremely fragrant. I t  is regarded by 
bee keepers as a valuable honey plant, but for the north  is not
Fig. 218. Buffalo b u rr, (Solatium rostratum). O ccurring  in  a llu v ia l  bo ttom s 
an d  in  som e m eadow s. (Dewey, Div. Bot. U. 8. D ept. A grl.)
considered a valuable plant for forage purposes. In the south, 
however, it is valuable for reclaiming waste land, as it grows 
not only on rich soil, but thrives on the poorest kind of land. 
Professor Tracy commends it as a soil renovator. Professor 
Goff also recommends it as a soil renovator. In  this state we 
must regard it as a weed, in spite of the fact tha t the plant is 
useful as a soil renovator as well as a honey plant.
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Fig. 219. Sw eet c lover, (Uelolotus alba). Com m on weed in  m any  sections of 
th e  s ta te , (Div. Bot. D. S. Dept. A grl.) 198
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A few members of the mustard family are troublesome in 
meadows and pastures of this state. One of these, pepper 
grass (Lepidium apetalum), is abundant throughout the state, 
especially in timothy meadows. The flowers are small and 
greenish-white; the seeds are light brown, elongated, with a 
prominent ridge on one side. This weed is frequently found 
in timothy seed. The brown color of the seed attracts the
Fig . 230. H orse  n e ttle , (Solarium carolinentc). T roublesom e weed. W hen once 
es tab lish ed , d ifficu lt to  ex te rm in a te . (D ew ej, Div. Bot. U. S. D ept. Agrl.)
attention of the seedsmen. Prof. P. H. Rolfs* identified this 
as one of the chief admixtures.in timothy seed.
Canada thistle (Cnicua arvensis), though common in eastern 
meadows, is as yet not common in the state, although it some­
times occurs in meadows. I t  differs from other thiatlas in its 
small “ flowers,” leaves, and the perennial charaoter of the 
plant.
•B o ll. l a .  A grl. Exp. Sta. 13.
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CHEMISTRY OF FOODS AND FEEDING.
The value of any substance for use as a food depends 
largely upon two im portant fac to rs ; first, tha t of chemical 
composition, and second, the digestibility of the constituents 
which form the substance.
In  connection with the study, the idea of food implies the 
fact tha t the material has in it certain constituents which the 
animal can use and under certain conditions they will become 
available to supply the demands of the various parts of the 
body so tha t a condition favorable for existence and growth is 
maintained.
These demands, which nature makes upon an animal in 
order tha t it may live, are largely in the form of heat to keep 
the body a t a certain tem perature, material to supply the mus­
cular force in order tha t they may exert themselves when 
necessary and for the growth of the body.
The constituents which are found in the various foods may 
be classed as follows:
( Water.
In o rg a n ic  < Salts, such as common salt, phosphate of lime, carbonate 
( of potassium, and other salts.
O rgan ic  \  Nitrogenous, such as curd in cheese, albumin in eg g , etc.
} Non-nitrogenous, such as starch, sugar, fats, etc.
As an illustration, if we should make an analysis of a sub­
stance such as gluten meal, the results would be stated after 
the following outline:
W ater..........................................................  9.93]
F a t ...............................................................13.46 |
Protein.........................................................33.34 {-Containing albuminoids 33.10.
Crude F iber................................................33.10 I
A sh......................... ......................................  1.04 J
The amount of w ater present in a substance varies largely 
according to the nature of the substance, whether green or 
dry. The term fa t is tha t part of the substance which is 
extracted with ether. This extract is also known as crude fat 
from the fact that the etlier extracts the waxes, coloring m at­
ters, besides the fa t tha t is present in the ifood. The term
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protein is used to designate that part of the substance which 
contains nitrogen and which may be called the nitrogenous 
part.
Albuminoids are those substances which form the most use­
ful parts of the protein substances. The protein substances 
which are not albuminoids have the nature of substances 
which are called amides. These amides are of much less 
value for food purposes than the albuminoids.
Crude fiber is the more or less indigestible or woody parts 
of the food.
Ash is tha t part of the food which remains after burning 
and consists of the salts found in the food substances
The action of the digestive system may be compared to a 
process which is a combina ion of grinding, crushing and ex­
tracting substances in order to obtain the useful parts.
The food is first taken into the mouth where the teeth grind 
and crush it, breaking it into small pieces and mixing the 
resulting mass with the saliva. The saliva is a substance 
which is largely w ater but there is a peculiar ferment called 
ptyalin. This ferment when it is mixed with any substance 
containing starch commences to turn  it to sugar. As an illus­
tration, in order to show its composition we may lake the 
analysis of the saliva of various domestic animals ; the results
being stated in parts per 1000 (*).
HORSE.
W ater...................................................................................................................  992 00
Mucus aod album in..........................................................................................  2 00
Alkaliae carbonates ..........................................................................................  1.08
Alkaline ch lorides............................................................................................  4.92
Alkaline phosphates and phosphates of lim e............................................ trace
T otal.............................................. ........................................................... 1000 00
Cow. Sheep.
W ater.............................................................................................. 990.74 989.00
Mucus and albumin........................................................... ..................44 1.00
Alkaline carbonates...................................................................  3.38 3.00
Alkaline chlorides......................................................................  2.85 6.00
Alkaline phosphates..................................................................  2.49 1 00
Phosphates of lim e ............................................................................. 10 trace
T o ta ls ................................................................................. 1000.00 1000.00
In the mucus and albumin present there occurs the ferment 
called ptyalin. This ptyalin is always present in saliva, even
* Sm ith, Physiology of D om estic A nim als. 271.
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occurring in the saliva of very young children, and also is 
generally present in the saliva of other animals, with the pos­
sible exception of the dog.
The time of action of the saliva on the food varies with the 
nature of the animal; in man it is quite short, but in other ani­
mals.such as the cow, the food is passed to the first com part­
ment of the four-chambered stomach, and when a supply of food 
has been gathered it is returned to the mouth to be thoroughly 
ground and crushed by the teeth and well fhixed with the 
saliva. I t then passes to the other parts of the stomach for 
further digestion. In  the horse the crushed and ground mass 
which has been thoroughly mixed with saliva passes to the 
stomach, where the ptyalin acts for a while and the juices of 
the stomach are apparently withheld in order tha t the change 
of the starch to sugar may continue for a time.
The ptyalin acts at a temperature slightly above 104° F. 
Small quantities of free acids will prevent the ptyalin acting 
on starch. Some salts like magnesium sulphate in very small 
quantities accelerate, while larger quantities hinder, the action 
of the enzyme.
The glands in the mouth which secrete the saliva are the 
most active in the animal body, secreting as they do eight to 
fourteen times their entire mass in saliva. The food, after 
having been ground and mixed with the saliva, passes to the 
stomach*. Here it meets with a condition which is entirely 
different from tha t in the mouth. In the stomach we find a 
liquid called the gastric juice. I t  is similar to the saliva in 
containing a large quantity of water, as may be seen in the 
following analysis! (parts per 1000):
W ater.............................
Organic substance___
Hydrochloric a c id ___
Calcium ch loride........
Sodium chloride..........
Potassium chloride . . .  
Ammonium chloride.. 
Calcium phosphate. . .  
Magnesium phosphate 
Ferric phosphate........
Human.
.994.404
Dog. Sheep.
973.062 986.143
17.127 1.234
3.050 1.234
.624 .114
2.507 4.369
1.125 1.518
.486 .473
3.195
.200
.061
1.465
.550
.226 .577
*The saliva also acta In a  m echanical m anner, aiding th e  passage of the food to the 
stomach, o r in o ther words, as a  lubrloaot.
t  H alliburton , Chem., i 'b j i .  and Path. p. (33.
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The gastric juice contains hydrochloric acid, as may be seen 
from the above analysis. This acid renders the ptyalin of the 
saliva inactive as soon as the food is acted upon by the gastric 
juice. In  addition to the acid there is also present a ferment 
called pepsin. I t  has been seen tha t the ptyalin changes 
starch to sugar, but pepsin changes the albuminoids into a 
peculiar class of substances called peptones.
Albuminoids and peptones differ very little  in their chemical 
composition, and the following analyses will give a fair repre­
sentation of these bodies.
P E R  CENT
Carbon.................................................................................. 51.5 54.5
Hydrogen............................................................................  6.9 7.3
O xygen........................................................... .................  20.9 23.5
Sulphur......................................................................................3 20
N itrogen ............................................................................. 15 2 17.0
The action of the gastric juica is largely that of changing 
the in oluble albuminoids to the soluble substances, or in 
other words, peptones, and from the analysis we find tha t 
there is little or no change in the chemicil composition.
After the action of the gastric juice in the stomach, the food 
material passes to the intestines, here a secretion of the pan­
creas, called the pancreatic juice, acts upon it. The pancreatic 
juice is alkaline, and the action of the gastric juice ceases its 
action, as its action is only carried on in the presence of acids.
The panci*eatic juice on analysis is found to be composed as 
follows:
Solids.
A sh ...............
Sodium........
C hlorides... 
Phosphates. 
Magnesium.
Dog. Horse.
980.45 982 50
19.55 17.50
12.71 8.88
6.84 8.62
3.31
3.43
.09
.01
In the organic solids present in the pancreatic juice there 
are present three ferments, each of which take an active part 
in changing the food which has not been acted upon by the 
ptyalin and pepsin. These ferments are as follows:
I. Trypsin, changes proteids or albuminoids to peptones 
and amido acids.
II. Amylopsin changes starch to sugar.
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III. Steapsin, a fat-decomposing ferment, changes fats into 
glycerin and fatty  acids.
The bile also aids in the preparation of the fats for digestion.
The food, after being prepared by the action of ferments, is 
absorbed by certain vessels in the intestines, and ultimately 
becomes a part of the animal body.
In the process of digestion it has been seen tha t nature pro­
vides for the preparation of two classes of substances tha t are 
needed for repairing the waste of the animal body. These two 
classes are (1) those substances containing nitrogeD, or flesh- 
producing substances, and (2) the carbohydrates, or heat-pro­
ducing substances. If nature, then, requires tha t the animal 
be furnished with these two classes of foods in order tha t the 
body may continue in health, it would be naturally expected 
tha t these substances should be furnished in an intelligent 
manner and meet the demands made by nature upon the ani­
mal. The feeding to an animal of a substance con aining an 
excessive amount of carbohydrates will probably lead to the 
injury of the organs by overwork, which nature has designed 
to govern and keep the animal machine in a healthy condi­
tion. The use of foods containing a much larger quantity of 
protein will probably result in the injury to the o rga ts  that 
control other parts of the animal machine.
I t  may be of interest to note that the food material as it is 
absorbed by the vessels of the intestines passes into the blood 
and is carried to the liver. The liver is one of the most 
important organs that care for the healthy condition of the 
body. Should the blood containing the digested food material 
contain an excessive amount of carbohydrates, the liver stores 
up these substances for some future time when the body will 
need them, and then they are given up again to the blood, so 
that the body may continue to be nourished. In a second 
capacity the liver acts as the control organ in preventing any 
poisonous products, which may be formed during any fermen­
tation process that may have taken place in the digestive tract, 
from entering the circulating blood system and thus causing 
abnormal conditions. If these poisonous substances should 
pass through the vessels of the intestines they are separated 
and returned again to the intestines to be thrown off from the 
body as other impurities. The kidneys are also of great value 
in the sense tha t they keep the blood in a pure condition in 
their action of separating the impure substances tha t have
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become part of the blood as the result of the breaking down 
of the food materials and tissues in the body, or in other words, 
the residue or ashes of muscular action. A large or an excess­
ive amount of protein in the food material has a tendency to 
require an extra effort on the part of the kidneys to throw off 
from the body the resulting residues.
The study of the food material naturally divides itself under 
two considerations:
I. The amount of protein and of carbohydrates necessary 
for the animal, and the correct proportion of these two classes 
which will resu lt in keeping the animal in the most healthy 
condition.
II. The use of an excess of one class of food material over 
the correct amount necessary results not only in an injury to 
the animal, but is largely a loss to the person feeding under 
such conditions.
The inorganic part of the food material supplies certain 
demands made by the growth and maintenance of the animal; 
for example, calcium phosphate supplies the material forming 
the bone substance. S alt furnishes the supply of hydro­
chloric acid in the gastric juice and aids in the digestion of 
food by the pepsin, and iron aids in blood formation.
The object of digestion is a process designed by nature to 
prepare the food material so tha t it can be readily absorbed by 
the animal. We may, as a means of illustration, compare the 
changes tha t take place during digestion t i  the process of 
some manufacturing plant where the food is crushed and 
ground by the teeth, the starch changed to sugar, the albu­
minoids which are insoluble rendered to soluble, or in other 
words, changed to peptones, and then as a final procesj the 
m aterial is subjected to the combined action of a number of 
agencies which prevent any waste in the material intended for 
nourishing the animal.
The amount of food necessary for certain animals and the 
relative proportions of protein and the carbohydrates and fats 
has been the subject of a great number of investigations, and 
is a valuable field for study. Dr. Emil Wolff originated a table 
of feeding standards which has been widely used. Tbe table 
is as follows:
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PER DAY AND PER 1,000 POUNDS, LIVE WEIGHT.
DIGESTIVE N U TR ITIV E 
SUBSTANCES.
FUEL,
V ALUE
Pr
ot
ei
n,
po
un
ds
.
C
ar
bo
hy
­
dr
at
es
,
po
un
ds
.
Fa
t, po
un
ds
.
C
al
or
ie
s.
Oxen at rest in sta ll........................................ 0.7 8.0 0.15 16,815
Wool sheep:
Coarser breeds.............................................. 1.2 10.3 0.20 22,234
Finer breeds.................................................. 1.5 11.4 0.X5 25,049
Oxen:
Moderately worked...................................... 1.6 11.3 0.30 25,260
Heavily worked............................................ 2.4 13.2 0.50 31,126
Horses:
Moderately w orked.................................... 1.8 11.2 0.60 26.712
Heavily worked . .................................... 2.8 13.4 0.80 S3,508
Milch cows......................................................... 2.5 12.5 0.40 29,588
Fattening oxen:
First period.................................................... 2.5 15.0 0.50 35,660
Second period .............................................. 3.0 14.8 0.70 36,062
Third period.................................................. 2.7 14.8 0.60 35,082
Fattening sheep:
3.0 15.2First period.................................................... 0 50 35,962
Second period...............................................
Fattening swine:
3.5 14.4 0 60 35,826
First period.................................................... 5.0 27 .5 60,450
Second period............................................... 4.0 24.0 52,080
Tlyrd period.................................................. 2.7 17 .5
PER HEAD AND PER DAY.
£> U t> Ol
23 ^
DIGESTIBLE, NUTRITIVE 
SUBSTANCES. d
>
A
ge
.
A
ve
ra
ge
w
ei
gh
he
ad
.
Protein Carbo-h jd r’t ’s Fat.
cS 
> 
»—-1
CD
3
fa
Months. Pounds. Pounds. Pounds. Pounds. Calories.
Growing cattle.......... 2- 3 150 0.6 2.1 0.30 6,288
3- 6 300 1.0 4.1 0.30 10,752
6-12 500 1.3 6.8 0.30 16,332
12-18 700 1.4 9.1 0.28 30,712
18-24 850 1.4 10.3 0.26 22 859
Growing sheep............ 5- 6 56 0.18 0.87 0.045 2,143
6-  8 67 0.17 0 85 0.040 2,066
8-11 75 0.16 0.85 0.037 2,035
11-15 82 0.14 0.89 0.032 2,050
15-20 85 0.12 0.88 0.025 1,956
Growing fat swine___ 2- 3 50 0.38 1.50 3,497
3- 5 100 0.50 2.50 5,580
5- 6 125 0.64 2 .S)6 6,510
6-  8 170 0.58 3.47 7,533
,.-.r 8-12 250 0.62 4.05 8,686
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The above taoles have been modified as the result of experi­
ence in feeding animals. The changes which have been made 
may be seen in the following tables, which are the original 
Wolff tables modified by Dr. Lehmann.
T A B LE I .—FEED IN G  STANDARDS FOR FARM ANIMALS. 
(P e r day  p er 1,000 pounds, liv e  w eight.)
I T
ot
al
 d
ry
 
su
b-
 
| 
st
an
ce
.
NUTRITIVE (DIGEST­
IBLE) SUBSTANCES.
T
ot
al
 
nu
tr
it
iv
e 
su
bs
ta
nc
es
. 
j
| N
ut
ri
tiv
e 
ra
ti
o.
O
ru
de
pr
ot
ei
n.
’
C
ar
bo
­
hy
dr
at
es
Fa
t 
et
he
r 
ex
tr
ac
t.
Lbs. Lbs. Lbs. Lbs. Lbs.
1. Oxen a t  re s t  in  s t a l l .................................. 18 0.7 8 0 0.1 8.9 1 11.8
O xen s lig h tly  w o rk ed ............................... 22 1.4 10.0 0.3 12 1 I 7.7
O xen m o dera te ly  w orked ........................ 25 2.0 11 5 0.5 14.7 1 6.5
Oxen h eav ily  w o rk ed ................................ *8 2.8 13.0 0.8 17.7 1 5.3
2. F a tte n in g  s teers , 1st p e rio d ................... 30 2.5 15.0 0.5 18.7 1 6.5
F a tte n in g  steers, 2d p erio d ......... ....... 30 3.0 14.5 0.7 19 2 1 5.4
F a tte n in g  s tee rs , 3d p e r i o d ............... 26 2.7 15.0 0.7 19 4 1 6.2
3. Milch cows, d a ily  m ilk  yield , 11 lb s__ 25 1.6 10 0 0.3 12 3 1 6;7
M ilch cows, d a ily  m ilk  yield, IB 5 lb s.. 27 2.0 11.0 0.4 14.0 1 6.0
M ilch cows, da ily  m ilk  yield, 22 lbs — 29 2.5 13.0 0.5 16.7 1 5 7
M ilch cows, d a ily  m ilk  yield, 27 5 lb s . . 32 3.3 13 0 0.8 18.2 1 4 5
4. Sheep, coarse wool..................................... 20 1 2 10.5 0.2 12.2 1 9.1
Sheep, fine wool .................................. 23 1.5 12.0 0 3 14.2 1 8.5
5 B reed ing  ewes, w ith  lam bs..................... 25 2.9 15.0 0.5 19.1 1 b.B
6. F a tte n in g  sheep, 1st p e rio d .................... 30 3.0 15 0 0.5 19 2 1 5.4
F a tte n in g  sheep, 21 p e r io d .................... 28 3.5 14.5 0.6 19 4 1 4.b
7. H orses, l ig h t w ork .................................... 20 1.5 9.5 0.4 12 0 1 7.0
Horses, m edium  w ork ............................. 24 2 0 11.0 0.6 14.5 1 6.2
Horses, heav y  w o rk .................................. 26 2 5 13.3 0.8 17.7 1 6.0
8 Brood s o w s ............... ................................ 22 2.5 15.5 0.4 19 0 1 6 6
9. F a tte n in g  swine, 1st p e rio d .................... 36 4.5 25 0 0 7 31.2 1 5.9
F a tte n in g  swine. 2d p e r io d ..................... 32 4.0 24.0 0.5 29.2 1 6 3
FafctPnin*? sw ine. 3 i p erio d ..' ................. 25 2 7 18.0 0.4 22.0 1 VO
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T A BLE I .—C o n t i n u e d .
Ag
e 
in 
m
on
th
s.
A
v.
 l
iv
e 
w
ei
gh
t 
! 
pe
r 
he
ad
.
1 T
ot
al
 
dr
y 
su
b-
 
| 
st
an
ce
.
NUTRITIVE (DIGEST­
IBLE) SUBSTANCES.
T
ot
al
 
n
u
tr
it
iv
e 
su
bs
ta
nc
e.
N
ut
ri
tiv
e 
ra
ti
o.
C
ru
de
pr
ot
ei
n.
C
ar
bo
­
hy
dr
at
es
1 F
at
 
et
he
r 
| 
ex
tr
ac
t,
'■ 1 ‘
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
10. G row ing c a t t le ................... 2- 3 150 23 4.0 13.0 2.0 21 8 1 4.5
(D airy  breeds.) 3- 0 300 24 3.0 12 8 1.0 18.2 1 5.1
6-12 5C0 27 2.0 12.5 0 5 15.7 1 6.8
12-18 700 28 1.8 12.5 0.4 15 3 .1 7.5
18-24 900 26 1.5 12.0 0 3 14 2 1 8.5
11. G row ing c a t t l e .................... 2- 3 160 23 4.2 13.0 2.0 20.0 1 4.2
(Beef breeds.) 3- 6 330 24 3.5 12 8 1.5 19.9 1 4.7
6-12 550 25 2 5 13 2 0.7 17.4 1 6.0
12-18 750 24 2.0 12.5 0.5 15.7 1 6.8
18-24 950 24 1.8 12 0 0.4 14.8 1 7.2
12. Growing sheep .................... 4- 6 60 25 3.4 15 4 0.7 20.5 1 5.0
(Wool b r e e d s ) 6- 8 75 25 2.8 13.8 0.6 18.0 1 5.4
8-11 80 23 2.1 11.5 0.5 14.8 1 6.0
11-15 90 22 1.8 11 2 0.4 14 0 1 7.0
15-20 100 22 1.5 10.8 0.3 13.0 1 7.7
18. G row ing s h e e p ..................... 4- 6 60 26 4.4 15.5 0.9 22.1 1 4.0
(M utton breeds.) 6- 8 80 26 3 5 15 0 0.7 20 2 1 4.8
8-11 100 24 3.0 14.3 0.5 18.5 1 5.2
11-15 ]20 23 2 2 12 6 0.5 16.0 1 6 3
15-20 150 22 2 0 12.0 0.4 15 0 1 6 5
14. G row ing sw ine..................... 2- 3 50 44 7 6 28.0 1.0 38 0 1 4.0
(B reed ing  stock.) 3- 5 100 35 5.0 23 1 0.8 30.0 1 5.0
5- 6 120 32 3.7 21 3 0.4 26.0 1 6 0
6- 8 200 28 2.8 18.7 0.3 22 2 1 7.0
8-12 250 25 2.1 15 3 0.2 17.9 t 7.5
15. Growing, fa tte n in g  sw ine. 2- 3 50 44 7.6 28.0 1 0 38.0 1 4.0
3- 5 100 35 5.0 23.1 0.8 30.0 1 5 0
5- 6 150 33 4 3 22.3 0.6 28.0 1 5.5
6- 8 200 30 3.6 20 5 0 4 26.1 1 6.0
9-12 300 26 3.0 18.3 0.3 22.0 1 6.4
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Naturally, in order to apply the standards as given in the 
above table, a thorough study of all the materials used for 
feeding purposes is necessary. Many of the stations have 
paid especial attention to this field of work, and the following 
tables are selected from B il. 81 of Vermont experiment 
station.
T A B L E  I I — AVERAGE COM POSITION O F FEED IN G  STU FFS.
i
►«
'3
a
FOOD CONSTITUENTS.
►«©
a
FERTILIZING
INGREDIENTS.
FODDERS.
N
um
be
r 
of 
a 
se
s.
W
at
er
.
Cr
ud
e 
as
h.
i C
ru
de
 
pr
o­
te
in
.
Cr
ud
e 
fi
be
r.
N
it
ro
ge
n-
 
fre
e 
ex
t’c
t
E
th
er
 
ex
t’c
t a
©oa4)U©**©
03
a©heo
•*»
£
o
*So
S'Su O
JS « 
a* P
ot
as
h.
ROUGHAGES.
Green fodders.
8 080 0 3 5 4.0 9.7 0 8 2 0.56 0.23 
0 26
#.75
0.76T im o th y ............................. 56
5
61 6 
65.8
2.1 
2 3
3.1
2.8
11.8
11.0
20 2 
17.7
1.2
0.9
1
4
0.50
0.45
K en tu ck y  b lu eg rass*__ 18 65.1 2 8 4.1 tt.l 17 6 1.3 1 0.66 0.24 1.08
Rowen ................................ 4 70.1 2.4 4.5 7.6 13.7 1.7 & 0.72 0.15 0 5ft
F odder co rn ...................... 126
21
79 3 
79 1
1 2 
1.3
1.8
1.9
5.0 
4 4
12 2 
12.8
0.5
0.5
1
1
0.29
0.80
0 15 0.33
B arley  fo d d e r ................... 6 75.2 2.0 3.4 6 5 12.0 0.9 5 0 54
O at f o d d e r ........................ 5 62 2 2.5 3 4 11.2 19.3 1 4 1 0 54 0.13 0 38
Rye fodder ..................... 7 76.6 1.8 2 6 11.6 6.8 0.6 1 0 42 0.15 0.73
H u n g a r ia n ........................ 14 71.1 1.7 3 1 9 2 14.2 0 7 4 0 50 0.16 0.65
O ats and  peas.................... 9 78.7 1.7 3 5 6 0 9.1 1 0 5 0.56 0.12 0.54
9 79 4 1.8 3.7 5.2 9 1 0.8 5 0.59
Red c lo v e r ......................... 43 70.8 2.1 4.4 8.1 13.5 1.1 1 0.70 0 13 0 46
A lsike c lo v e r .....................
C lover ro w en .....................
Hays and dry fodders.
4
5
74 8 
75.0
2.0 
2 1
3.9
4.6
7 4 
6.2
11.0
11.0
0.9
1.1
1
5
0.62
0.74
0.11 0.20
Mixed h l y ........................ 126 15.3 5.5 7.4 27.2 42.1 2 5 4 1.18 0.27 1.55
T im o th y ............................. 68 13 3 4.4 5.9 2^.0 45 0 2 5 1 0.94 0.53 0.90
Red T op ............................... 9 8 9 5.2 7 9 28.6 47 5 1.9 1 1.26 0 36 1.02
K en tucky  bluegrass* .. 8 26 1 6 7 6.1 24.1 33.7 3.3 1 0.98 0.40 1.87
Rowen, m ixed..........  ....... 23 16.6 6.8 11 6 22.5 89.4 3.1 1,3 1 86 0.43 1.49
Rowen, fin e ........................ 15 13.1 6 5 14.0 21.4 38 3 3.7 5 2 24
Corn fodder........................ 35 42 2 3.7 4 5 14 3 31.7 1 6 1 0.72 0.54 0.89
Corn s to v e r ....................... 60 40.1 3.4 3.8 19.8 31.8 1.1 1 0.61 0.29 1 40
O at hay  . .................... 6 8 9 6 2 7.6 29.3 45.1 2 9 2 1.22 0.50 0.80
O at and  pea  h a y ............... 8 11.5 6.6 14.8 24.9 33.9 3.8 5 2.37 0 51 2.25
H u n g arian  ...................... 33 16 5 5.6 8.2 22.6 43.9 3.2 5 1.31 0.35 1.30
R ed c lover h a y ................. 38 15.3 6.2 12.3 21.8 38.1 3.3 1 1.97 0.38 2.20
A lsike  c lover h a y ............ 9 9.7 h 3 13 8 25.6 40 7 2 9 1 2 05 0.67 2.23
C lover row en h a y . .  .. . 1 8.3 7.1 13.1 31.3 37.9 2 3 7a 2.10
B arley  s t r a w .................... 97 14 2 5.7 3 5 36.0 39.0 1.5 6 0.56 0.30 2.09
O at s t r a w ........................... 13 9.2 5 1 4 0 37.0 4 * 4 2 3 1 0.64 0 20 1 24
W h eat s t r a w .................... 7 9.6 4.2 3.4 38 1 43.4 1.3 1 0.54 0.12 0.51
Rye s tr a w ........................... 7 7 1 3 2 3.0 38.9 46.6 1.2 1 0.48 0.28 0.7#
Silages and roots.
Corn silage  (m atu re  corn) 49 73.7 1.6 2 2 6.5 15.1 0 9 8 0.35 0.10 0.40
do (im m ature  corn) 99 79 1 1.4 1.7 6.0 11.0 0 8 1 0.27 0.10 0.40
do (ears p lucked  off) 6 80.7 1.8 1.8 5.6 9.5 0.6 8 0 29 0.11 0.45
C lover s ila g e ...................... 5 72 0 2.4 4.2 8.4 11.6 1.2 1 0.67
P o ta to es.......................... . 12 78.9 1 0 2.1 0.6 17.3 0 1 1 0 34 0.12 0.40
B e e ts....... ............................. 9 88 § 1 0 1 5 0.9 8.0 0 1 1 0.24 0.09 0.44
S ugar b e e ts ........................ 19 86.5 0.9 1.8 0.9 9.8 0.1 1 0.29 0.10 0.48
C a rro ts ................................ 8 88.6 1 0 11 1.3 7.6 0.4 1 0.18 0.09 <1.51
M angel-w urtzels___  __
R u tab a g as ................ ..........
9 90.9 1.1 1.4 0.9 5.5 0 2 1 0.22 0.09 0.38
4 88 6 1 2 1.2 1.3 7.5 0.8 1 0.19 0 12 0.4V
T u r n ip s ............................... 3 90 5 0.8 1.1 1.2 6.2 0.2 1 0 18 0.10 0.39
* June gras*.
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568 GRASSES OF IOWA.
TA B LE I I —Continued.
i
►>
73
a
FOOD CONSTITUENTS.
fa©
A
a
FERTILIZING
INGREDIENTS.
FODDERS. o
fa©
& . a  ce 
2 ** P CQ
z W
at
er
.
C
ru
de
 
as
h.
O
ru
de
 
pr
o­
te
in
.
C
ru
de
 
fi
be
r.
N
it
ro
ge
n-
 
fre
e 
ex
t’c
t •*»o
■ X a> 
fa © 
JA-A
W
a
®o£®fa©Vt0)
« N
it
ro
ge
n.
P
ho
sp
ho
ri
c
ac
id
.
P
ot
as
h.
Miscellaneous.
A p p l t s ................................. 3 80.7 0 4 0.7 1.2 16.6 0.4 0.11 0.01 0.19
Apple p o m ace ................. 7 76.7 0.5 1.4 3.9 16.2 1.3 1 0.23 0.02 0.13
90.9 0 5 1.3 1.7 5.2 0.4 V 0.21 0 16 0.09
7 90.6 0 7 3.1 5.3 0 3 4 0.50 0.20 0 19
B u tte rm ilk .................— 85
46
90.1 
93 8
0 7 
0.4
4 0
0 6
4.0 
5 1
1.1
0.1
6
fi
0 64 
0.10
0.17
0.14
0.16
0.18
CONCENTRATES. 
Grains and by-products.
1.9Corn m eal........................... 77 13.0 1.4 9.2 68 7 3 8 1 1 47 0.63 0.40
Corn an d  cob m e a l.......... 7 15 1 1 5 8 5 6.6 64.8 3 5 1 1.36 0 57 0.47
O ats ...................................... 30 11.0 3 U 11.8 9 5 59.7 5.0 1 1.89 0.82 0.62
P ro v e n d er (}4corn % °ats) 
do (as so la inN ew E ng) 13-38
13.0
11.6
2 2 
2.6
10.5 
9 3
5.7
8.0
64.2
64.7
4.4
3.8 9,8
1.68
1.49
0.73 0.51
O at h u l ls ..........  ......... 1 7.3 6.7 3.3 29.7 12 1 1 0 2 0.53
Q uaker d a iry  fe e d ......... 5-24 8.3 £.0 13 4 16.8 52.8 3.7 9,8 2 14 0 82 0.70
H . O. d a iry  feed ............... 6-20 8.8 3.8 18.9 13 3 51 2 4 0 9.8
9.8
3.02
V ic to r corn  and  o a t  feed 4-64 9 9 4.0 8.9 12.8 60 6 3 8 1.42
H. O. ho rse  feed ............... 9-24 9.9 3.1 12.4 10.1 10.4 4.1 9,8
1
1.98
B a rle y ...  ................. 10 10 9 2 4 12.4 2 7 69.8 1.8 1.98 0.79 6.4$
B arley  sc ree n in g s ............ 2 12 2 3.6 12.3 7 3 51.8 2.8 1 1 97
o!5QW h e a t......................  ......... 310 10 5 1 8 11.9 1.8 71 9 2.1 1 1 to 0.80
W heat b r a n ........................ b8 11.9 5.8 15.4 9 0 53 9 4 0 1 2.46 2.89 1.61
W heat m id d lin g s............. b2 12.1 3 3 15.6 4 6 60.4 4.0 1 2.50 0.95 0.63
W heat sc ree n in g s ............ 10
4a
11 6
10 8
2.9
5.5
12.5
16.8
4 9 
7.4
65 1 
54 8
3 0 
4.7
1
9
2 (0 
2.69
1 9 0 3 H 22 2 1 9 57.4 5 7 8
R y e ....................................... 6 11 6 1.9 10 6 1.7 72 5 1.7 1 1.70 0 f2 0 54
R ye b r a n ........................... 7 11.6 3 6 14 7 30.5 63.8 2.8 1 2.35 2 2* 1.40
B u ckw heat.. ............... 8 12.6 2.0 10 0 8 7 64 5 2 2 1 1*0 0.44 0.21
B u ck w h ea t h u l l s ............. 2 11 6 2.8 5.6 35.0 43.4 1.6 1 0 90 0 07 0.52
B uck w h ea t b r a n .............. 2 10 5 3.0 12.4 31.9 38.8 3.3 2 1.98 0.68 0.75
B u ck w h ea t m id d lin g s ... 6 11.5 4.5 27.5 4.2 45.3 V 0 1,8 4.40 1 95 0.99
C ottonseed m e a l ............ 10-249 8 3 6.9 45 4 5.5 22.7 11.2 9,8 7 26 2.88 1.87
C ottonseed fe e d ................ 8 11.7 3.1 12.0 31 0 39.1 3.1 7b 1 92 0.85 1.38
Cottonseed h u lls .............. 20 11.1 2.8 4.2 46.3 33.4 2.2 4 0.67 0.25 1 02
Linseed m eal (old proc's) 8-3 L 9.9 5.8 34 6 8.1 34 1 7.5 9,8 5.54 1.66 1.37
Linseed m eal (new proc’s) 4-43 10.7 5.6 38.1 8.2 34.8 2.6 9,8 6 10 1 83 1.39
F lax  m ea l........  .......... 2 11.4 5.1 37 8 8.8 33 4 3.5 9,8 6.05 1>G 1.31
G lu ten  m eal (C hicago).. 5-98 12 3 1.3 36 5 1.4 45.8 2.7 S.8 5.84 0 39 0.06
G lu ten  m eal (C ream )__ 4-82 10.1 0.H 33 7 1.7 51.1 2.6 9.8 5.39 0.36 0.20
G lu ten  m eal (K ing>........ 1-1? 7 4 0.5 33.7 1.2 52.6 4.6 9,8 5 39 0 36 0.07
G lu ten  feed (Buffalo)...... 6-43 9 6 2.3 27.1 6.7 51.1 3.2 9,8 4.34 0.83 0.43
G lu ten  feed (D iam ond 5-32 8.9 0.8 23 6 6 6 56.6 3.i> 9,8 3.18 0 30 0.08
or R o c k fo rd ) .................
0.49H om iny ch o p ................... 8-20 8.4 2.6 11.3 4.9 61.9 7.9 9.8 1 81 0.98
S ta rch  feed, w et............... 12 65 4 0.3 6 1 3.1 22 0 3.1 1 0.98
’6!09D ried brewert*’ g ra in s — 3 8.2 3.6 19.9 11.0 51.7 5 6 1 3.18 1 03
A tla s  g lu ten  m e a l............ 6 8 3 1.8 33.7 11.5 32.1 12 6 3,8 5.39 0.65 0.14
M alt s p ro u ts ...................... 4 10.2 5.7 23.2 10.7 48.5 1.7 1 3 71 1 43 1 63
P e a  m e a l............................. 2 10 5 2.6 20.2 14 4 51 1 1 2 1 3 23 0.82 0.99
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T A B L E  I I I —AM ERICA N D IGESTION C O EFFIC IEN TS; D IG EST IB LE  IN G R E D I­
ENTS OF AM ERICAN FE E D IN G  STUFFS.
ROUGHAGES.
O een fodders.
P a s tu re  g ra ss ..................
T im o th y ............................
Red t o p .............................
K en tu ck y  b lu e  g ra ss t .
R o w e n ...............................
F odder corn . .................
Sw eet fodder c o r n .........
B a rley  fo d d e r .................
O at fo d d er........................
R ye fodder................... ..
H u n g a r ia n .......................
O ats and  p e a s .. ...............
B a rley  an d  p e a s ............
Red c lover........................
A lsike c lo v e r ............ ......
C lover ro w en ...................
Hays and dry fodders.
Mixed h a y ........................
T im o th y ...... .....................
Red t o p ...........................
K en tu ck y  b lu e  g rassf
Rowen, m ix ed .................
Rowen, fine .................
Corn fo d d e r.................... .
Corn s to v e r ....................
O at h a y ...........................
O at and  p ea  h a y ............
H u n g a r ia n ......................
Red clover h ay  ... ........
A lsike  c lover h a y . .......
C lover row en h a y ..........
B a rley  s traw * ...............
O at s t r a w ..........................
W heat s traw * .................
R ye straw *........................
SUages and roots.
Corn silage  (m a tu re  c o r n ) .......
Corn silage  (im m atu re  corn)...  
Com  silage  (ears p lucked  off;..
C lover s ila g e ...............................
P o ta to e s .......................................
B eets. ..................................
S ugar b e e ts ..................................
C a rro ts ...........................................
M ange l-w u rtze ls ........................
H u ta b a g a s ....................................
T u rn ip s ...........................................
Miscellaneous.
A pples.......................................
A pple pom ace........................
P u m p k in s ................................
Skimmilk*+ (separa to r) —
B utterm ilk*+ ..........................
W hey*+ ....................................
D IG E ST IO N
C O E F F IC IE N T S .
| N
um
be
r 
of 
tr
ia
ls
.
| D
ry 
m
at
te
r.
 
|
| O
rg
an
ic
 
m
at
te
r.
1 C
ru
de
 
pr
ot
ei
n.
| C
ru
de
 
fi
be
r.
1 N
it
ro
ge
n-
fr
ee
 
! 
ex
tr
ac
t
Et
he
r 
ex
tr
ac
t.
| D
ry
 
m
at
te
r.
O
rg
an
ic
 
m
at
te
r.
C
ru
de
 
pr
ot
ei
n.
C
ru
de
 
fi
be
r.
N
it
ro
ge
n-
fr
ee
ex
tr
ac
t.
Et
he
r 
ex
tr
ac
t. 
|
1 69 70 66 74 73 f5 13 8 12.6 2.3 30 7.1 04
1 64 t6 48 56 66 bi 246 24 0 1.5 6.6 13.3 06i 22 2i 23 3 21 2 2 0 11 6
65 67 70 63 70 54 19 4 18 4 3.2 48 96 0.9
14 68 70 60 60 74 74 14 1 13 7 1.1 3 0 90 04
6 71 12 *64 63 77 76 14 8 141 1.2 28 99 0.4
2 tb 68 72 61 71 60 16 4 15 5 2 4 4.0 8 5 0 5
a 60 HI 7 2 53 63 69 22 7 21 S 24 5 9 12.0 1 0
i 73 75 ',9 r»9 70 75 17.1 2 2 1 9 2 4.8 0.5
67 6d 64 71 68 66 19 4 18 8 20 65 97 0,5
4 6=> 67 76 60 68 68 13 8 13 1 2.7 3 6 62 07
1 5'J (50 77 44 61 6(1 10.9 11 3 28 2.3 56 05
1 66 68 67 £3 78 65 19 3 1H.4 29 4 3 10 5 07
2 i6.6 15 8 2 6 3 9 8 6
1 59 61 62 53 63 61 14.8 14 0 29 33 72 07
5 57 59 59 60 59 49 48.3 46.7 4.4 16 8 £4 8 1.2
17 57 59 47 53 6 2 52 49 5 4S 6 2.8 15.4 27.9 1.32 to 61 61 61 &Z 51 54 7 55 4 4.H 17.4 29.5 1 03 44.3 41 0 3.7 14.7 209 1.7
64 66 69 67 66 4V 58 4 50 6 8 0 15 1 23 0 1 5
4 55 6 53 1 9.7 16 3 25 3 1 7
10 68 71 56 56 73 74 39.3 39.1 2.5 80 25 0 1 2
5 57 59 86 64 58 70 34 1 33 3 1 4 12 7 184 0.8
1 49 50 54 44 52 62 43.9 41 7 4 1 12 9 215 1.8
5 f*7 5 54 9 11.2 14.9 26 5 S ?,
1 65 66 60 68 67 64 54 3 51 4 4 9 15 4 29 4 20
6 57 €0 58 54 64 55 48.3 47.1 7.1 13.4 24 4 1 8
2 62 63 66 54 71 50 56 0 51 7 8.4 l b . 8 28.9 1.5
2 58 59 65 47 63 60 532 49 9 8.5 14 7 23 9 14
5 53 20 56 54 42 45.5 42 5 0.7 20.2 21 1 06
1 50 52 *30 58 53 88 45.4 44.6 1.2 21.5 22 5 0.9
7 4a 11 52 38 81 38 9 37.1 0.4 19.8 165 0.4
9 46 21 60 37 33 42.7 404 0.6 23.3 17.2 0.4
10 71 74 56 70 76 82 18 7 18.3 1.2 46 11.5 0.7
18 66 67 51 71 67 *0 13 8 13 1 09 4 3 74 0.6
57 59 36 64 58 70 11 0 10.3 06 3 6 5.5 0.4
6 16 2 15 0 2.7 3.9 7 3 0.7
1 76 77 45 90 13 16 0 15.5 09 15 6
7 1ft 9 104 1.4 0 9 8 0 0 1
1 95 99 91 100 100 50 12.8 12 5 1:6 0.9 98 0 1
8 10 0 1.0 1.3 7.4 0.4
1 79 85 75 43 71 72 68 1.1 04 5 0
1 h7 91 80 74 95 84 9.9 9 3 1 0 1.0 7.1 02
1 93
9
96 91) 100 97 88 8.8 8.4 1.0 12 6.0 0.2
9
9
92 8.5 29 5.2 0.3
98 94 98 100 97 9.0 38 3.9 1 1
6.1 5 7 0.6 5.0 0.1
PER CEN TA G E O F  D IG EST­
IB L E  IN G R E D IE N T S .
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570 GRASSES OP IOWA.
TABLE I I I —AMERICAN DIGESTION COEFFICIENTS; DIGESTIBLE INGREDI­
ENTS OF AMERICAN FEEDING STOFFS —Continued.
DIGESTION
COEFFICIENTS.
FODDERS.
«
a
•a
3
u
©n
a
h©
a
>»
®
•**•3
a
o
fl4
t*
a
©+Jo
o.
©
3  .
®SS
©
3 It
ro
ge
n-
fr
ee
ex
tr
ac
t.
■*3oash
X©u©
z Q O o O 55 W
C O N C E N T R A T E S . 
Grains and byproducts.
5 89 90 ftfi 95 92
?, 79 80 5ft 4ft 88 84
O i t s * . ...................................................
P to v e n d e r  (H c o rn . M o a ts )  . . 
P ro v e n d e r  (as  so ld  In  N ew  E ng)
39 70
80
10
78
73
20
10
76
86
83
88
n
1 62 65 81 43 67 89
1 <W 68 7ft 41 70 8ft
1 75 77 71 48 84 87
1 7ft 73 74 35 79 84
4 ftft 70 50 92 89
12
9
7 ft?, 6ft 78 ?,9 69 68
3 75 79 80 33 81 86
13
14
15
1 87 89 84 9? 64
16
9
9
9
9
5 74 76 88 56 61 93
17
8 40 41 40 41 8ft
L in se e d  m e a l (old  p ro cess). .. 
L in se e d  m eal (new  process) ..
1
2
79
79
18
81
83
89
85
57
80
78
86
89
97
G lu te n  m e a l (C hicago)............. )
G ’U ten  m e a l (C ream )............... )- 4 90* 90 88’ *90 94
G lu te n  m e a l (B uffalo ) ......... )
G lu te n  m e a l (D iam o n d  o r  > 
R o c k fo rd )  )
i
i
86
90
87*
93*
Sft’
'77*
’ 78* 
*82*
89*
95*
"8 4
81
19
i 65 79 53 58 91
i 80 83 73 100 85 91
l 67 67 80 33 68 100
P e a  m e a l ........... ................................. l 87 88 83 36 94 55
PER C E N T A G E  O F  D IG EST­
IB L E  IN G R E D IE N T S .
a
h
*■>
a « V Sfl
«
■**OS
a
o
au>
a
©
£>
h
X!«
©
cS T3
>* ec P 0
Q O o © 25 w
75 7 75 2 63 65.3 3.5
«7.1 6ft 7 48 30 57 0 2.9
62 3 60 <8 9.2 1 9 45.4 42
69 6 67.8 7.7 O.ft 55.2 3 9
70.7 68.6 68 0 8 55 6 3.3
619 60.2 26 5.9 39 6 0.8
66 9 56 4 10 9 7.2 35.4 33
59.3 59 4 14 7 55 35.8 3 4
67 6 66 3 63 61 50 3 3.3
631 63 5 92 3.5 47 7 3.4
76.6 74 6 8.7 1 4 64.2 1 6
75.5 72.4 86 3.7 55.9 2.5
54.6 54.3 12.0 “2*6 37.2 2.7
65.9 66.8 12 5 1.5 489 3.4
54 8 56 4 98 1.4 44 9 20
615 61 1 13 3 2 3 41 1 36
68.3 68 9 17 8 0.6 46.5 4 9
76 9 77 0 89 66.7 1.1
76 9 75 5 13.3 587 1.8
67.9 64 4 40.0 *3.1 13.8 114
583 571 7.9 16 1 21.9 2.8
35 6 35 3 18 5 13 7 1.9
71 a 68 3 30.8 4.6 26.6 67
70 5 68 6 32 4 66 299 25
70 0 68.5 321 7.0 28.7 34
78 9 77.8 321 41.2 2 5
80.9 HO 2 29.7 460 2.4
83.3 819 29 7 47.3 4 3
77.7 76.6 23 3 5 2 45 5 2.7
78.3 78.6 20.3 5.1 50.4 2.9
82 4 83 8 87 4.0 61 7 6.4
31.1 30.9 5.4 19 8 29
56 9 57 3 15.7 5.8 30 0 51
74.4 74 6 21 6 11.5 27 3 t i i
60.2 5ft 3 186 35 33 0 1.7
77 9 7ft 5 16 8 37 480 0.7
1 A ssum e tim o th y .
2 A ssum e red clover.
3 A ssum e red  top.
4 A ssum e row en m ixed.
6 A ssum e green  o a ts  and  peas.
* E uro p ean  coefficients, no A m erican  
ex p erim en ts  pub lished
6 A ssum e c lover row en hay.
7 A ssum e su g a r  beets.
8 Assum e tu rn ip s .
8 No basis fo r assum ption .
10 A ssu m e  p ro v e n d e r .
11 A ssu m e  ou ts .
x* A ss u m e  b a r le y .
t  D ig estio n  co effic ien ts  o f w h o le  m ilk .
13 A ss u m e  b ra n .
14 A ssu m e  m e a n  o f  b r a n  a n d  m id d lin g s .
15 A ssu m e  m id d lin g s .
16 A ssu m e  ry e .
17 A ssu m e  m e a l, H h u l ls .
18 A ssu m e  n ew  p ro c ess  l in s e e d .
19 A ssu m e  g lu te n  m ea l.
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GRASSE3 OP IOWA. 571
T A B L E  IV —POUNDS O P TOTAL DRY M A TTER, TOTAL ORGANIC M A TTER 
AND D IG EST IB LE  IN G R ED IEN TS (p ro te in  an d  c a rb o h y d ra te s  [Includ ing  e th e r  
e x tr a c t  x 3.25]) In v a ry in g  w eigh ts o f fo dders a n d  feeds, being e sse n tia lly  a  Co n ­
v en ie n c e  T a b l e .
po u n d s  o r
FODDER.
+3 ©0+3
c©
3S
a
o flfl«a ©
u o
O CL
* © o
a►»
trt
* £ 
o +■» H
-fl o . & o
aO ®o
e« 5-
o**
h
s!
ao flfl ©
bo o
O £
J3 . o .
flS ©o
GRASSES. PASTURE GRASS, 1:4 8. TIMOTHY GRASS, t:l4 .3 . RED TOP GRASS, 1:14.6.
2Yt
5
10
15
20
25
30
35
40
GRASSES.
2 H 
5 
10 
15 
20 
25 
30 
35 
40
0 5 0 5 0 06 0.3 1 0 0.9 0.04 0.5 0.9 0 8 0.03 0 5
1 0 0.9 0.12 0.6 1.9 1 8 0 08 1.1 1.7 1.6 0.07 1.0
2.0 1.8 0.23 1.1 3.8 3.6 0.15 2.1 3.5 3 2 0.13 1.9
3.0 2.7 0.35 1.7 5.8 5 4 0.23 3 2 5.2 4.9 0.20 2 9
4.0 3.6 0.46 2 2 7.7 7.3 0.30 4.3 6.9 6.5 0.26 3.8
5.0 4.5 0.58 2.8 9.6 9 1 0.38 5.4 8.7 8.1 0 33 4.8
6.0 5.4 0.69 3.8 11 5 10.9 0 45 6.4 10 4 9.7 0.39 5 7
7 0 6.3 0.81 3 9 13.4 12 7 0.53 7 5 12 1 11.3 0.46 6.7
8 0 7.2 0.92 4 4 15.4 14 5 0.60 8.6 13.9 IS 0 0.52 7.6
K EN TU CK Y  BLU E 
GRASS. 1:9 2. G R E E N  R O W EN , 1:51
G R EE N  FO D D E B  CORN, 
1:11 7.
0.9 0.8 0 05 0.5 0 7 0.7 0.08 0.4 0.5 0.5 0.03 0.3
1 8 1.6 0.10 0 9 1.5 1.4 0 16 0.8 1.0 1.0 0.06 0.6
3.5 3.2 0.20 1 8 3.0 2 8 0.33 1.6 2 1 2.0 0.11 1.3
5.2 4 8 0.30 2 7 4 5 4.1 0.48 2 5 3.1 8.9 0.17 1.9
7.0 6.4 0.40 3.7 6.0 5.5 0 64 3.3 4 1 3.9 6 .2 2 2.6
8 7 8 0 0 50 4.7 7 5 6 9 0.80 4 1 5 2 4.9 0 28 3.2
10.5 9.6 O.flO 5 5 9 0 8.3 0.96 4.9 6.2 5.9 0.33 3.9
12.2 I t . 2 0.70 6.4 10.5 9.6 1 12 5 7 7.2 6 8 0.39 4.5
14.0 12 8 0 80 7.3 12 0 11.0 1.28 6.6 8.3 7.8 0 44 5.2
GREEN FODDERS. SWEET FODDER CORN, 1:11.3
GREEN BARLEY FOD­
DER, 1:5.7.
GREEN OAT FODDER,
1:8 7.
2VS
5
10
15
20
25
30
35
40
0 5 0.5 0 03 0 3 0 « 0 6 0.06 0.3 0.9 0.9 0.06 0.5
1.0 1.0 0 0« 0.7 1.2 1.1 0.12 0.7 1.9 1 8 0 12 1.0
2 1 2.0 0.12 1.4 2.5 2.3 0.24 1 4 3.8 3.5 0.24 2.1
3.1 2.9 0.18 2.1 3 7 3.4 0 36 2 1 5 7 5.3 0 36 3.1
4 2 3.9 0.24 2 7 5.0 4.6 0.48 2.7 7.6 7.1 0.48 4 2
5 2 4 9 0.30 3.4 6.2 5.7 0 60 3 4 9 5 8.9 0.60 5.2
6.3 5 9 0 36 4.1 7.4 6 8 0.72 4.1 11 3 10.6 0.73 6 2
7.3 6.8 0.41 4 8 8.7 8.0 0.84 4 8 13.2 12.3 0.84 7.3
8 4 7.8 0.48 5.4 9.9 9 1 0.96 5.4 15.1 14.1 0 98 8 3
GREEN FODDERS. GREEN RYE FODDER,1:7 2.
GREEN HUNGARIAN,
1:8.7. OATS AND PEAS, 1 :4.2.
2 y2
5
10
15
20
25
30
35
40
0.6 0.5 0.05 0.4 0.7 0 7 0.05 0 4 0.5 0.5 0.07 0.3
1.2 1.1 0.11 0.7 1.4 1 4 0 10 0.8 1.1 1.0 0.14 0.5
2.3 2.2 0 21 1 5 2 9 2 7 0.20 1.7 2.1 2 0 0.27 1.1
3.5 3.2 0.&2 2.3 4 3 4 0 0.30 2.6 3.2 2.9 0.41 1.7
4.7 4.3 0.42 3.0 5.8 5.4 0.40 3.5 4 3 3.9 0 54 2 3
5.9 5.4 0.52 3.8 7.2 6.8 0.51 4 3 5.3 4.9 0.63 2.9
7.0 6.5 0.63 4.5 8.7 8.2 O.tfO 5.2 6.4 5 9 0 81 3.4
8 2 7.6 0.74 5.3 10.1 9.5 0 70 6.1 7 5 6 8 0.95 4 0
9 4 8.6 0.81 6.0 11 6 10 9 0.80 6.9 8.5 7.8 1.08 4 6
GREEN FODDERS RARLEY ANO PEAS,1:3.2.
r e d  c l o v e r  (green), 
1 :5.7
a l s ik e  c l o v e r  (g reen ) 
1:5 3.
2%
5
10
15
20
25
30
35
40
0 5 
1.0 
2.1
3.1
4.1
5.2 
6 2
7.2
8.2
0.5
0 9
1 9
2 8 
3.8 
4 7 
5.6 
6 6 
7 5
0.07 
0.14 
0.28 
0.42 
0.56 
0.70 
0.84 
0.98 
1 12
0.2
0.4
0.9
1.4
1.8 
2 3 
2.7 
3.2 
3.6
0.7 
1.5 
2 9 
4.4 
5.9 
7.3 
8.8 
10.2 
11.7
0.7 
1 4 
2.7 
4.0 
5 4 
ft 8 
8.2 
9 5 
10.9
0.07 
6 15 
0.29 
0 44 
0 58 
0 73
0 871 02 
1 16
0.4
0 8 
1.6 
2 5 
3.3 
4.1 
4.9 
5.7
0 6 
1.3
2.5
3.8 
5.0 
6 3
7.6
8.8 
10.1
0.6  
1 2 
2 3 
3.5
4 7
5 9
7.0
8.1 
9 3
0.07 
0.13 
0 26 
0 39 
0.58 
0.65 
0.78
0.91
1.f4
0.3
0.7
1.4
2.1
2.8
3.5 
4.2 
4.9
5.6
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572 GRASSES OP IOWA.
TA B LE IV—POUNDS OF TO TA L DRY M A TTER, TOTAL ORGANIC M ATTER
AND D IG EST IB LE  IN G R E D IE N T S -C o n tin u e d .
POUNDS OF 
FODDER.
pREENFODDERS 
AND SILAGES.
2 ys
5
10
15 .
20
25
30
35
40
SILAGES, ETC.
5
10
15
20
25
30
35
40
ROOTS.
2 X 
5 
10 
15 
20 25 
30 
35 
40
ROOTS.
5
10
15
20
25
35
0
** ti ee © 
o
GR1EN CLOVER ROWEN. 
1:4 2.
r STOVEK SILA G E, 
1:16 6.
33 t- *2 <D
Eh
js o . 0 o *■*a © 
o
cor n  SILAGE (m atu re) , 
1:148
0.6 0.6 0 07 0 3 0 7 0.6 0 03 0 4 0.5 0 5 0.02 0 3
1 3 1 2 0 14 0.6 1.3 1 2 0 (.6 0 8 1.0 1.0 0.05 0.6
2 5 2 3 0.29 1 2 2 6 2.5 0.13 1.8 2 1 2.0 0.09 1.3
3.8 3 5 0.-14 1.6 3 9 3 6 0.18 2.7 3.1 2.9 0.14 1.9
5 0 4.6 0.58 2.4 5 3 4.9 0.24 3.6 4.2 3.9 0 18 2.6
6.3 5.8 0 73 3.0 6.6 6 2 0.30 4 5 5.2 4.9 0.B3 3.2
7.5 6 9 0.87 3 6 7.9 7 4 0.36 5.3 6 3 5.9 0 27 3 9
8.8 8.1 1.02 4.2 9 2 8.7 0.42 6.2 7.3 6.8 0.32 4.5
10.0 9.2 1 16 4.8 10 5 9 9 0.48 7.1 8.4 7 8 0 36 5 2
CLOVER SILAGE, 1:4.7.
0.5 0 4 0 02 I 0.3 0.7 0 6 0.07 0.3 0 5 0.5 0 02 0.4
1 0 0 9 0 03 | 0 5 1 4 1 3 0.14 0.6 1.1 1.0 0 05 0 8
1 9 1 8 0.06 I 1.0 2 8 2 5 0 27 1 3 2.1 2.U 0 09 1.6
2.9 2 0 0.09 1 5 4.2 3 8 0.41 1.9 3.2 3 0 0.14 2.3
3 9 3.5 0 12 1 2 0 5.6 5.1 0 54 2 6 4.2 4.0 0 18 3.1
4.8 4.4 0.15 j 2 5 7.0 6.4 0.68 3.2 5.3 5.0 0.23 3.9
5 8 5.3 0.18 3.0 8.4 7.6 0 81 3 9 6.3 6.0 0 27 4.7
6.8 6 1 0.21 3.5 9.8 8 9 0 95 4 5 7.4 7.0 0.32 5.4
7.7 7.0 0.24 1 4.0 11 2 10 2 1 08 5 1 8.4 8.0 0 36 6.2
BEETS, 1:6.5. SUGAR BEETS, 1:6 8.
0 3 0 3 0 1)4 0 2 0.3 0.3 0.04 0.3 0.3 0.3 0.03 0.2
0.6 0.5 0.07 0 5 0 7 0 6 0 08 0.5 0.5 0.5 0.05 0 5
1.2 1.1 0 14 0 9 1.4 1.3 0.16 l . t l . i 1.0 0.10 1.0
1.7 1.6 0.21 1 4 2.0 1.9 0.24 1 7 1 6 1.6 0 15 1,4
2 3 2 1 0 28 1.8 2 7 2.5 0 32 2.2 2 3 2 1 0.20 1.9
2 9 2 6 0.35 2 3 3 4 3.1 0.40 2.7 2.9 2 6 0.25 2.4
3.5 3 1 0 42 2.7 4.1 3.8 0.48 3 3 3.4 3.1 0 30 2.9
4.0 3.7 0 49 3.2 4.7 4.4 0 56 3.8 4 0 3 6 0.35 3.4
4 6 4.2 0.56 3 6 5 4 5 0 0.64 4.4 4 6 4 2 0 40 3.8
MANGEL WUHTZELS,
1:4 9. RUTABAGAS 1:8.6.
2 X .......................... 0.2 0 2 0.03 0 1
5 ............................ 0 4 0 4 0.16 0.3
10 ............................ 0.9 0 8 0 11 0.5
15 .......................... 1 4 1.2 0.17 0.8
20 .......................... 1.8 1.6 0 22 1.1
25 ............................ 2 3 2 0 0.28 1.4
30 ............................ 2 7 2 4 0 33 1.6
35 ........................... 3.2 2 8 0 39 1 9
40 ................. 3.6 3 2 0.44 2.2
SKIM MILK, 1:2 0.
0 2 
0.5
0 9
1.4
1 9
2.4 
2.8 
3.2 
3.7
0.2 0 07
0.4 0.15
0.9 0.29
1.3 0 44
1 7 0.58
2.2 0 73
2 6 0.87
3.0 1.02
3.5 1.16
0.1 
0 3 
0.6 
0 9 
1.2 
1.6 
1.8 
2 1 
2.4
0 3 
0.5 
1.1 
1.6 
2 3 
2.9 
3.4 
4.U 
4 6
0 2 
0 5 
1.0 15 
2.0 
2.6
3.1 
3.6
4.1
0.03 
0 05 
0 10 
0 15 
0.20 
0 25 
0.30 
0 35 
0.40
0.2
0.4
0.9
1.3
1 7
2 2 
2.6 
3.0 
3 4
BUTTERMILK, 1:1.7.
0 2 
0.5 
1.0 15 
2 0
2.5 
3.0
3.5 
4 0
0 2
0 5 
0.9
1 4 
1 8 
2.3 
2.8 
3 3 
3 7
0 10 
0.19 
0.38
0 57 
0.76 
0.95 
1.14
1 33 
1 £2
0 2 
0.3 
0.6 
1 0
1.3 
1.6 
1.9
2.3 
2 6
0*»
fclo>
43
a
V a
a
s! . a>
o
O Qli
& ou ^
33 ©O
c o r n  s il a g e  ( im m a ­
tu r e ) ,  1:14.6
PO TA TO ES, 1:17.3.
CARROTS, 1:9.6.
TURNIPS, 1:7.7.
0.2 0.2 0 03 0.2
0 5 0.4 0.05 0.4
1 0 0.9 0.10 0.8
1 4 1.3 0.15 1.2
1.9 1.7 0.20 1.5
2 4 2.2 0.25 1.9
2.9 2.6 0.30 2.3
3.3 3 0 0.35 2.7
3 8 3.5 0 40 3.1
w h e y , 1:8 7.
0.2 0.1 0 02 0 1
0 3 0.3 0.03 0.3
0,0 0.6 0.06 0.5
0.9 0.8 0 09 0.8
1 2 1.2 0 12 l'.O
1.5 1 5 0.15 1.3
1.9 1.8 0.18 1.6
2 2 2.0 0.21 1.8
2.5 2.3 0.24 2.1
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TA B LE IV —POUNDS OF TO TA L DRY M ATTER, TOTAL ORGANIC M ATTER
AND D IG ESTIB LE IN G R E D IE N T S -C o n tin u ed .
POUNDS OP 
FODDtR
5
7%10
12%
15
17 %
20
25
H VYS.
HAYS, ETC.
2%
5
7% 
10 
12 %
3517%
20
25
33 t-> ■P <D ©4»
■**
a ta
O a
S3
a
©
bC o
O
a ®o
MIXED HAY, 1:10 0.
2 1 2 0 0 I t 1.1 2 2 2.1 0.07 1.2 2.3 2 1 0.12 1.2
4.2 4.0 0 22 2.2 4.3 4.1 0 14 2.H 4 6 4.3 0.24 2.4
6.4 5.9 0 33 3 3 6.5 6 2 0 21 3.5 6.8 6 4 0 36 3 6
8 5 7.9 0 44 4.4 8.7 8.2 0.28 4 6 9 1 8 6 0 48 4.9
10.6 9.9 0 51) 5 5 10.9 10 3 0.35 5 8 11 4 1# 7 0 60 6.2
12 7 11 9 0 P6 6.6 13 0 12 4 0.42 6 9 13.9 12.9 0 72 7.4
14 8 13 9 0 77 7.7 15 2 14 4 0 49 8.1 16.0 15.0 0.84 8.6
16 9 15 8 0 88 8 8 17.4 16 5 0.56 9 2 18.2 17.2 0 96 9.8
21.2 19 8 1 10 11.0 21.7 20.6 0.70 11 6 2-2.8 21.5 1.20 13 3
KENTUCKY BLUE GRASS 
HAY, 1 :lu 6
234.......................... 1.9 1 7 0.09 1 0
5 ............................ 3.7 3.4 0.19 2.0
7% ......................... 5 6 5 0 0.28 3.0
10 .......................... 7.4 6 7 0 37 3 9
12% .......................... 9 2 8.4 0.46 4.9
15 ............................ 11 1 10.1 0 56 5 9
17*4................... . . . 13.0 11 7 0 65 6.9
20 .......................... 14.8 13 4 0 74 7 9
25 .......  ............. 18 5 16.8 0 93 9 9
DRY FODDERS CORN FODDER, 1:14 3.
2 % .......................... 1.4 1 4 0 06 0.9
5 ........................ 2.9 2 8 0.13 1.8
7 % .......................... 4.3 4.1 0.19 2 7
10 ........................ 5 8 5 5 0 25 3.6
12% ........................ 7 2 6.9 0.32 4 5
15 .......................... 8.7 H.3 0 38 5 4
17% ........................ 10.1 9 6 0 44 6 2
20 ............................ 11.6 11.0 0.50 7.1
25 . . . . 14 5 13 8 0 63 8.9
OAT AND PEA HAY,
1:4.1.
2% ......................... 2.c 2.0 0 28 1.2
5 .......................... 4 4 4.1 0 56 2 3
7% ............................ 6.6 6.1 0 84 3.5
10 .......................... 8.9 8 2 1.12 4.6
12% .......................... 11.1 10.2 1 40 5 8
15 ............................ 13.3 12 3 1 68 6 9
17% .......................... 15 5 14 3 1.96 8.1
20 ........................... 17.7 16.4 2 24 9.2
25 ......................... 22 1 20 5 2.80 11.6
AL8IKE CL' VER H&Y,
1:5 5.
2 3 2 1 0 21
4.5 4.1 0.42
6.8 6.2 0 63
9.0 8 2 0.84
11 3 10 3 1 05
13.5 12.3 1 26
15 8 14 3 1.47
18.1 16 4 l.*8
29 6 20 5 2 10
1 2
2.3
3.5
4 6
5 8 
6.9 
8.1 
9 2
11 6
TIMOTHY HAY, 1:16.5-
r o w e n  h a y  (m ixed), 
1:5 6
2 1 
4 2
6.3
8.3
10.4
12.5
14.6
16.7 
20.9
1.9 
3.8 
5.7 
7 7 
9 5 
11 4 
13 4 
15 3 
19 2
0*0
0 40 
0 60
0.fO
1 0. 
1 20 
1.40
1.eo  
2 00
l.l
2.3
3 4
4 5
5.6 
6.T 
7 8 
8.9 
11 2
CORN STOVER, 1:23 6.
1.5 1.4 0.04 0 8
3 0 2.8 0.07 1.7
4.5 4.2 0 11 2.5
6 C 5.7 0.14 3 3
7 5 8 1 0.18 4 1
9 0 8.5 0.*1 5.0
10.5 9.9 0 25 5.8
12 0 11.3 0.28 6.6
15 0 14.1 0.35 8 3
HUNGARIAN, 1:10.0.
Z.l 1.9 0.12 1 2
4.2 3 9 0.25 2 4
6.3 5 9 0 37 3 6
8.4 7 8 0.49 4.9
10.4 9 7 0.62 6.2
12.5 11.7 0.74 7 4
14 6 13 6 0 86 8.6
16 7 15 6 0.98 9 8
20.9 19.5 1.23 12.3
CLOVER ROWEN HAY,
1:49.
2 3 2.1 0 21 1.0
4 6 4 2 0 43 2.1
6.9 6 4 0 64 3 2
9 2 8.5 0.85 4.2
11.5 10.6 1.C7 5.2
13 8 12 7 l.t '8 6 3
16 0 14 8 1 49 7 3
18.3 16 9 1.70 8 3
22 9 21 2 2.13 10 5
Ao - J3 O
O
RED TOP HAT, 1:10 3.
r o w e n  h a y  (fine), 
1:4 7.
2 2 2 0 0.21 1.1
4.3 4 0 0.49 2.3
6 5 6.0 0 73 3.4
8.7 8 0 0.97 4.6
10.9 10.0 1.21 5.7
13 0 12.1 1 46 6.8
15 2 14.1 1.70 8.0
17 4 16 1 1.94 9.1
21 7 20 1 2 44 11 4
OAT HAY, 1:9
2.3 2.1 d.10 1.0
4.6 4 2 e .s t 2 0
6.8 6.4 0 81 3.0
9 1 8 5 0 41 4.0
11.4 10 6 9 51 5.1
13 7 12.7 0 63 6.1
16 0 14.9 0 1* 7 1
18 2 17 0 9>2 8.1
22 8 21 2 1.03 10.2
RED CLOVER HAY 1:5.9.
2.1 2 0 0 18 1.0
4.2 3 9 0 36 2 1
6.4 5 9 0 53 3.2
8.5 7 9 0 71 4.2
10 6 9.8 9.96 5 2
12 7 11.8 1.07 6.3
14 8 13.7 1.24 7.3
16.9 15.7 1.48 8.3
21 2 19.6 1.78 10.5
BARLEY STR KW, 1:61.0.
2.1 2.0 0 02 1.1
4.3 4.0 0 04 2.1
6 4 6.0 0 05 3.2
8.6 8.0 0.07 4 3
10 7 10.0 0.09 5.3
12 9 12.0 0.11 6.4
15 0 14.0 0.12 7 5
17.2 16 0 0 14 8.5
21 5 20 0 0 18 10.7
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574 GRASSES OF IOWA.
TA B LE IV .-P 0 U N D 3  OB' TOTAL DBY M A TTER, TO TA L ORGANIC M A TTER
AND D IG EST IB LE  IN G R ED IEN TS.—CO N T IN U ED .
POUNDS o r  
FEED.
T
ot
al
 d
ry
 
m
at
­
te
r.
O
rg
an
ic
 
m
at
te
r.
P
ro
te
in
.
C
ar
bo
hy
dr
at
es
,
et
o.
T
ot
al
 d
ry
 
m
at
­
te
r.
O
rg
an
ic
 
m
at
te
r.
P
ro
te
in
.
C
ar
bo
hy
dr
at
es
,
et
c.
T
ot
al
 d
ry
 
m
at
­
te
r.
O
rg
an
ic
 
m
at
te
r.
P
ro
te
in
.
C
ar
bo
hy
dr
at
es
,
et
c.
STRAWS. OAT St r a w , 1:38. 3. WHEAT STRAW, 1 :93 0. RYE STRAW, 1:69.0.
2 H .......................... 2.3 2.1 0.03 1.2 2.3 2 1 0.01 0.9 2 3 2.2 0 02 1.0
2.1s  ............................ 4 6 4.3 0.06 2 3 4.5 4.3 0.02 1 9 4.6 4.5 0 03
iy*
10
6.8 6.4 0 09 
0.12
3.5 6.8 6.4 0 03 2.8 7,0 6.7 0.05 3.1
9.1 8.6 4 6 9.0 8.6 0 04 3.7 9 3 9.0 0 06 4.1
12 y * .......................
IS ..........................
11.4
13.9
10 7 
12.9
0.15
0.18
5.8
6.9
11 3
13.5
10.7
12.9
0.05
0.06
4.6
5.6
11.6
13.9
11 2 
13.4
0.08
0.09
5 2 
6.2
17 K  
20 .
25 .
16.0 15 0 0.21 8.1 15.8 15.0 0.07 6.5 16.3 15.7 0.11 7.2
18.2 
22 7
17.2 
21 5
0.24 
0 30
9 2 
115
18 1 
22.6
17.2
21.6
0.08
0.10
7.4
9 3
18.6
23.2
17.9
22.4
0.12
0.15
8.3
10.4
GRAINS. CORN MEAL, 1:113. CORN AND COB MEAL, 1:13 9. Oa ts . 1:6 2.
Ya.
H
1
0.2 0.2 0.02 0.2 0 2 0.2 0 01 0.2 0.2 0 2 0.02 0.1
0.4
0.9
0 4
0 8
0.03
0.06
0.4
0.7
0.4
0.9
0.4 
0 8
0 02 
0.05
0.3
0.7
0.4
0.9
0.4
0.9
0.05
0.09
0 3 
0.6
2 ........................
3 ..........................
1.7
2.6
1.7
2.5
0.13
0.19
1.4
2 1
1.7 
2 6
1 7
2 5
0.10 
0 14
1.3
2.0
1.8 
2 7
1.7
2.6
0 18 
0 28
1 1
1.7
4 3.4 3.3 0.25 2.9 3.4 3.3 0.19 2 7 3.6 3.4 0 37 2.3
5 . 4.3 4.2 0 32 3.6 4.3 4.* 0.24 3.4 4 3 0.46 2.8
7 *
1ft
6.4 6 3 0.48 5.4 6.4 6 3 0 36 5.1 6.7 6 5 0.69 4 3
8 5 8 4 0.63 7.1 8.5 8.4 0.48 6.7 8.9 8.6 0 92 5.7
GRAINS, ETC. PROVENDER (Ys Ya) 1:8.4. p r o v e n d e r  (as sold in New E ngland) 1:9.4. OAT HULLS, 1:18 2.
K ..........................
M ..........................
1 ............................
0 2 
0.4 
0 9
0.2 
0.4 
0 9
0.02 
0 04 
0 08
0.2
0.3
0.6
0 2 
0 4 
0.9
0 2 
0.4 
0.9
0 02 
0.03 
0.07
0.2 
0.3 
0 6
0.2
0.5
0.9
0.2
0.4
0.9
0.01
0.02
0.03
0 1 
0 3 
0.5
2 1 7 1.7 0.15 1.3 1.8 1.7 0 14 1.3 19 1.7 0 C5 0.9
3 2 6 2.6 0.23 1 9 2.7 2.6 0 20 1.9 2 8 2.6 0.08 1 4
4 .................. 3 5 3 4 0.31 2.6 3 5 3.4 0 27 2.5 3.7 3.4 0.10 1.9
5
7X
10
4 4
6 5
4 3
6.4
0.39 
0 58
3 2
4 9
4.4
6.6
4.3
6.5
0 34 
0 51
3.2
4.8
4.6
7.0
4.3
6.5
0.13 
0 20
2.4 
3 5
8.7 8 .ft 0 77 6 5 8.8 8.6 0.68 6.4 9 3 8.6 0.26 4.7
BYPRODUCT S. QUAKER DAIRY FEED, 1:1.6. H. O. DAIRY FEED, 1:3 3
VICTOR CORN AND OAT 
FEED, 1:10.1.
0.2 0 2 0.03 0 1 0 2 0.2 0.01 0.1 0.2 0.2 0.02 0.2
Yr
1
0 5 0.4 0 05 0.3 0.5 0 4 0 07 0 2 0.5 0 4 0.03 0.3
0.9 0.9 0 11 0.5 0 9 0.9 0 15 0.5 0.9 0 9 0 06 0.6
2 ..........................
3 ............................
1.8
2.8
1.7
2.6
0 22 
0 33
10
1.5
1.8
2.7
1.7
2 6
0.29
0.44
1.0
1.5
1.8
2.7
1 7
2.6
0 13 
0.19
1.3 
1 9
4  
5  
3 7
4 6
3.5
4.4
0 44
0.55
2.0 
2 5
3.6
4.6
3.5
4.4
0.59 
0 74
2.0
2.5
3 6 
4.5
3.4 
4 3
0 25 
0 32
2.5 
3 2
............... 6.9 6 5 0 82 3.8 6.8 6.5 1 10 3.7 6.8 6.5 047 4.8
10 .............. 9.2 8 7 1 09 5 0 9.1 8 7 1 47 4.9 9.0 8.6 0 63 6.4
BYPRODUCTS, ETC H. O. HORSE FEED, 1:6 4 BARLEY, 1:8.0. BARLEY SCRBINI&GS, 1:7.7.
H
Vt
0.2
0.5
0.2 
0 4
0 02 
0.05
0.1
0.3
0.2 
0 4
0.2
0.4
0.02
0.04
0.2
0.3
0.2 
0 4
0.2
0.4
0.02 
0 04
0.2
0.3
1 0.9 0.9 0 09 0.6 0 9 0 9 0 09 0.7 0.9 0.8 0.09 0.7
2
3
1 8
2.7
1 7 
2.6
0.18
0.28
1.2
1.8
1.8 
2 7
1.7
2.6
0.17
0.26
1.4
2.1
1.8
2.6
1.7
2.5
0.17
0.26
1.3
2.0
4 3 6 3 5 0 37 2.4 3 6 3.5 0 35 2.8 3 5 3.4 0.34 2.7
5
1%
10
4.5 
6 8
4 4
6.5
0.46
0.69
2.9
4.4
4.5 
6 7
4 4
6.5
0.44
0.65
3.5
5.2
4.4 
6 6
4.2
6.3
8.4
0.43
0.65
3.3 
5 0
9.0 8.7 0.92 5.9 8.9 8.7 0 87 6 9 8.8 0.86 6.6
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TABLE IV .—POUNDS OF TOTAL DRY MATTER, TOTAL ORGANIC MATTER
AND DIGESTIBLE INGREDIENTS-Oontinued.
POUNDS OF 
FEED.
BYPRODUCTS.
BYPRODUCTS.
H
H
12
3
4
5
7H
10
BYPRODUCTS.
y»
1
2
3
4
5
10
3^►»aQ .
ae ® 
O
WHEAT BRAN, 1:3 8.
COITONSEED HULLS, -
FLAX MEAL, 1:1.4.
0 2 , 
0.4 
0.9 
1.8
2.7 
3 6 
4.5
6.7 
8.9 i
0 .2  
0.4 
0 8 
IT
2 5
3 4
4.2
6.3 
8 4
0.0a 
0.16 
0.32 
0.64 
0 96 
1.28 
1.60 
2.40 
3.21
0.1 0.2 
0.4 
0 9
1.3 
1.7 
2 2
8.3 
4 3
a
abe otia*
'a 
►» a o .■es
WHEAT MIDDLINGS 1 :4.6
H  .......................... 0.2 0.2 0.03 0.1 0 2 0.2 0.03 0.1 0.2 0 2 0.02 0.1
Y%.......................... 0.4 0.4 0 C6 0.2 0.4 0 4 0 03 0.3 0.4 0.4 0.05 0.2
1 ............... 0.9 0 8 0.12 0 5 0.9 0 9 0 13 0.6 0 9 0.9 0 10 0.5
2 ............................ 1.8 1.6 0.24 1.0 1.8 1.7 0.25 1 2 1.8 1.7 0 20 1.0
3 ........................... 2 6 2.5 0.36 1.4 2.6 2.6 0 38 1.7 2.7 2.6 0 29 1.5
4 ........................... 3.5 3.3 0 48 1.8 3 5 3 4 0 50 2 3 3 5 3.4 0.39 2.0
5 ......................... 4.4 4.1 0 60 2 3 4 4 4.3 0 63 2.9 4 4 4.3 0.49 2.5
7 ^  ............ 6.6 6.2 0 90 3.4 6 6 6 4 0.94 4 4 6 6 6.5 0 74 3.8
10 ............................ 8 8 8.2 1 20 4.6 8.8 8.5 1.25 5.8 8.8 8 6 0 98 5.1
BYPRODUCTS, ETC. m ix e d  (w heat) f e e d , RED-DOG FLOUR, 1:3.3. RYE, 1:7.8.
1:3 9.
H  .......................... 0 2 0 2 0 04 0.1 0 2 0 2 0.04 0.1 0 2 0 2 0 02 0.2
Yt.......................... 0 4 0 4 0.07 0 3 0 5 0.4 0.09 0.3 0.4 0.4 0.04 0.3
1 ............. 0.9 0.8 0.13 0 5 0.9 0.9 0 18 0.6 0.9 0.9 0.09 0 7
2 .......................... 1.8 1 7 0.27 1 0 1.8 1.7 0 36 1.2 1 8 1.7 0.1* 1.4
3 .......................... 2.7 2.5 0.40 1 5 2 7 2.6 0.5* 1 7 2.7 2.6 0.27 2.1
4 ............................ 3 6 3 3 0 53 2.1 3.6 3.6 0 71 2 3 3 5 3.5 0.3d 2.8
5 ............................ 4.5 4.3 0.67 2 6 4.6 4.4 0 89 2 9 4.4 4.4 0 46 3.5
7 % ......................... 6 7 6.3 1.00 3.8 6.8 6.5 1.34 4.4 6 6 6.5 0 67 5.2
10 ........................ 8.9 8.4 1.33 5 2 9.1 8.7 1.78 5.8 8 8 8 7 0 89 6 9
BYPRODUCTS. RYE BRAN, 1:5 1. COTTONSEED MEAL,1:1.0 COTTOK SEED FEED, 1:5 6
............................ 0.2 0.2 0.03 0.2 0.2 0 2 0 10 0 1 0.2 0.2 0 02 0.1
y* ......................... 0.4 0.4 0.06 0.3 0.5 0 4 0.20 0.2 0.4 0.4 0.04 0.2
i  ................ 0 9 0.9 0.13 0 6 0.9 0 9 0.40 0.4 0 9 0 9 0 08 0.4
2 ........................... 1.8 1.7 0 25 1 3 1.8 1.7 0.80 0.8 1 8 1 1 6.16 0.9
3 ............................ 2 7 2 6 0.37 1.9 2.8 2.6 1 20 1 2 2.1 2.6 0 21 1.3
4 .......................... 3.5 3.4 0 49 2 5 3.7 S .4 1.60 1.6 3 5 3.4 0.32 1.8
5 .......................... 4.4 4 3 0 62 3.1 4.6 4.3 2.00 2 0 4 4 4.3 0 40 2.2
7 ^  ........................ 6.3 6 4 0.92 4.7 6.9 6.4 3 CO 3 0 6 6 6 4 0.59 3.3
10 .......................... 8 8 8.5 1.23 6 3 9.2 8 5 4 00 4 0 8 8 8.5 0.79 4.4
LINSEED MEAL (O.P.)
1:1 5
0.2 0.2 0.1 0.2 0.2 0 08 0.1 0.2 0 2 0 08 0.1
0 4 0.4 0 2 0 5 0 4 0.15 0.2 0 4 0.4 0 16 0.2
0 9 0.9 0.4 0.9 0 8 0.31 0.5 0.9 0 8 0 32 0.4
1.8 1 7 0 7 1.8 1.7 0.62 1 § 1 8 1.7 0 65 0 8
2.7 2 6 1.1 2.7 2 5 0 92 1.4 2.7 2.5 0 97 1.3
3.6 3 4 1.5 8.6 3 4 1.2i 1 8 3.6 3 4 1.30 1.7
4.5 4 3 1 8 4.9 4.2 1.54 2.3 4 5 4 2 1.62 2 1
6 7 6 5 2.7 6 8 6.3 2 31 3.4 6.7 6.3 2.43 3 2
8.9 8 6 3.7 9 0 8 4 3.08 4.6 8.9 8 4 3.24 4.2
GLUTEN MEAL(ChiCagO) 
1:15.
0.2
0.4
0.9 
1 8 
2 6
3 5
4 4 
6.6 
3.8
0.2 
0.4 
0.9 
1.7 
2.6 
3 4 
4.3
6.58.6
0 08 
0 16
0 32 
0.64 
0.96 
1.28
1 60 
2.40 
3.21
0 1 
0 2 
0.5 
0 9 
1.4 
1.9 
2.3 
3 5 
4.7
WHEAT SCREENINGS,
1:5 2.
LINSEED MKAL (N. P .),
1:13
g l u t e n  m e a l  (Cream) 
1:17.
0.2 
0.4 
0.9 
1 8
2.7 
3 6 
4.5
6.7 
9 0
0.2
0.4
0.9
1.: 
2.7
9.6 
4 5
6.7 
8 9
0.07 
0.15 
0 30 
0 59 
0.89 
1.19 
1.49 
2.S3 
2 97
0.1 0.2 
0.5 
1 0
1.5 
2.1
2.6 
3 9 
5 1
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TABLE IV.—PGCJNDS OF TOTAL DBY MATTER, TOTAL ORGANIC MATTER
AND DIGESTIBLE INGREDIENTS—CON TINU ED .
p o u n d s  or
FEED.
BYPRODUCTS.
GLUTEN MEAL (K ing ), 
1:1.9.
+3 ® 
0+2  
E-i
3J ©o
GLUTEN FEED (Buffalo 
or MarshaJltowr*) 1:2 4
M ............................ 0.2 0 2 0.07 0.1 0.2 0.2 0.0« 0 1 u.2 0.2 0 05 0.2
Vn ......................... 0.5 0 5 0.15 0 3 0.4 0.4 0 12 0 3 0.5 0 4 0 10 0.3
1 ....................... 0.9 0 9 0 30 0.6 0.9 0 9 0 23 0.6 e 9 0.9 0 20 0.6
2 .......................... 1.9 1 7 0.59 1 1 1.8 1.8 0 47 1 1 1.8 1.8 0.41 1 2
3 .......................... 2 8 1.8 0.89 1.7 2 7 2.6 0.70 1.7 2.7 2 7 0.61 1.9
4 ............................ 3.7 3 7 1 19 2 3 3 6 3.5 0.93 2.3 3.6 3.6 0.81 2.5
D ......................... 4.6 4.6 1.49 2 8 4 5 4 4 1 17 2.8 4.6 4.5 1 (2 3.1
7^2 ......................... 6 9 6.9 2 r3 4.3 6.8 6 6 l.?5 4 3 6 8 6 8 1 52 4.7
10 ........................ 9.3 9.2 2 97 5 7 9.0 8.8 2 33 5 7 9.1 9 0 2.03 6.2
BYPRODUCTS. HOM INY CHOP, :9.2. STARCH FEED, WET,1:4 9
DRIED BREWERS 
GRA>NS, 1:3 0.
J4.......................... 0.2 U.2 0.02 0 2 0.1 0.1 0 01 0 1 0.2 0 2 0 04 0.1
a ........................ 0.5 0.4 0.04 0.4 0 2 0.2 0.03 0 2 0 5 0 4 0.08 0.3
i  .............. 0.9 0.9 0.« 9 0.8 0 3 0.3 0.0) 0.3 0 9 0.9 0 16 0 5
2 .......................... 1.8 1.8 0.17 1.6 0.7 0 6 0.11 0 5 1.8 1.8 0.31 0 9
3 .......................... 2 8 2.7 0 26 2 4 1.0 1 0 0.10 0.8 2.8 2.6 0.47 1.4
4 .......................... 3.7 3.6 0.35 3.2 1.4 1.4 0.22 1.1 3.7 3.5 0 63 1.9
5 .......................... 4.6 4 5 0.44 4.0 1 7 1 7 0.27 1.8 4 6 4 4 0 79 2.4
7 K ............. 6.9 6 7 0 .6 i 6.0 2 6 2 6 0.41 1.7 6 9 6.6 1 18 3.5
1 0 ........................ 9.2 8 9 0 87 8 0 3.5 3.4 0 54 2.6 9 2 8 8 1 57 4.7
BYPRODUCTS
ATLAS GLUTEN MEAL, 
1:2 6.
MALT SPROUTS, 1:2.2. PEA MEAL. 1:3 2
u .......................... 0 2 C.2 0.06 0.2 0.2 0.2 0.05 0.1 0.2 0.2 0.04 0.1
y*............................ 0.5 0 4 0 12 0 3 0.4 0.4 0.09 0.2 0 4 0 4 0 OS 0.3
i  .............. 0.9 0 9 0.25 0.6 0 9 0.8 0 19 0 4 0 9 0.9 0 17 0.5
2 .......................... 1.8 1.8 0 49 1.3 1.8 1.7 0.37 0 8 1 8 1 7 0.33 1.1
3 .......................... 2.8 2.7 0.74 1 9 2.7 2 5 0.56 1 2 2.7 2.6 0.50 1.6
4 .......................... 3 7 3.6 0.98 2 6 3.6 3.3 0 74 1.6 3 6 3 5 0.67 2.1
5 ......................... 4.6 4 5 1.23 3.2 4.5 4.2 0.93 2 0 4 5 4 4 0.84 2 7
7 * ............... 6 9 6.7 1 85 4 9 6.7 6 3 1 40 3.0 6.7 6.5 1.26 4.0
10 .......................... 9.2 9 0 2 46 6 5 9 0 8.4 1.86 4.0 9 0 8.7 1.68 5.3
05 fa
®O-*3
H
fa
+3
a]
a
o a
a
aS ©
fee o
O
,o o fa +»08 ® ©
GLUTEN FEED(Diamond 
or Kockford), 1:3 0.
After the table of feeding standards has been selected, and 
the table of chemical composition with those of the digestible 
substances present in the feeding materials, the problem 
remains for the farmer to apply and test them thoroughly in 
order that they may be useful.
Table IV, a convenience table, with Nos. I I  and III, have 
been taken from bulletin 81 of the Vermont experiment sta­
tion by Prof. J. L. Hills. The convenience table will save 
much of the tedious work connected with the calculation of a 
ration. In order to illustrate the use of the tables and the 
feeding standards, it would be well to let Professor Hills 
explain the use of the convenience table in his artiele on this 
subject.
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CALCULATION OF A FEEDING RATION.
“ Let it be assumed, for the illustration, that a farmer has a 
cow weighing about 900 pounds and giving about 30 pounds of 
milk a day, to which he wishes to feed a ratio a balanced 
according to the Wolff-Lehmann standard; that he has hay 
(timothy, Kentucky bluegrass, clover, etc., essentially ‘mixed 
grasses ’), fairly mature corn silage, bran and cob meal, and 
that he can buy cottonseed meal, Chicago gluten meal, Quaker 
dairy feed, mixed (wheat) feed, Buffalo gluten feed and hominy 
chops. How shall he proceed to figure out his ration? Rifer- 
ence to the standard shows that the 1 ,000-pound cow should be 
fed 32 pounds of dry matter, 3.3 pounds protein, 13 pounds 
carbohydrates and 0.8 pounds ether extract, nutritive ratio, 
1:4.5. The ether extract figures are multiplied by 2.25* and 
added to those of the carbohydrates, and then all the figures 
are multiplied by nine-tanths. This latter is done because a 
900-pound cow weighs nine-tenths what a 1,000-pound cow 
does, and is held, according to the standard, to need approx­
imately but nine-tenths the nutrition. As a matter of fact, she 
probably needs a little more than this.
“ 0.8 X  2.25 =  1.8. 13 + 1.8 =  14.8. 32.0 X  .9 =  28.8. 3.3 
X . 9 =  2.97. 14.8 X  .9 =  13.3.
“ The Wolff-Lehmann standard for a 900-pound cow giving 
30 pounds milk, therefore, requires that the daily food shall 
contain 28.8 pounds total dry matter, 2.97 pounds digestible 
protein, 13.3 pounds digestible carbohydrates and ether 
extract; and, if this is fed, the nutritive ratio will be 1:4.5.
‘‘ The next step is to supply these nutrients. The conven­
ience table (table IV) shows that of the feeds on hand bran 
alone has a nutritive ratio (1:3.8) narrower than the standard. 
The hay, silage and cob meal have ‘wide’ ratios (1:10.0, 1:14.8, 
1:13 9), all wider than the standard. Hence purchases must be 
made, and these must be of goads with narrow ratios. The 
materials available are found to have ratios as follows from 
narrowest to widest: Cottonseed meal, 1:1.0; Chicago gluten 
meal, 1:1.5; Buffalo gluten feed, 1:2.4; mixed (wheat) feed, 
1:3.9; Quaker dairy feed, 1:4 6, and hominy chop, 1:9.2. It is 
at once perfectly clear that the latter two feeds will not aid in 
balancing the ration, and that the mixed (wheat) feed will not 
be of much avail. Hence choice should be made of one or
*To reduce the ether extract to the same food value and—ae»'”nedly—feeding 
▼ ilue as the carbohydrates.
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more of the first three, according to price and other considera­
tions. Let us assume that the cottonseed and Buffalo goods 
be chosen and proceed to figure our ration.
“ It is generally desirable to make as large use of roughages 
as possible because of their cheapness. The amounts which 
can be consumed vary with different animals. In dairy feed­
ing, however, more than half, and often as much as two-thirds, 
of the total dry matter should be give a in the form of rough­
age
“ Let us, as a preliminary trial, take 10 pounds hay, 25 
pounds silage, 4 pounds bran and 1 pound each of cottonseed 
meal and Buffalo gluten feed. Turning to the ‘convenience 
table,’ we find the total dry matter, digestible protein and car­
bohydrates, etc., calculated for these weights:
Dry Digestible Digestible Nutritive
matter, protela. carbohydrates, ratio.
Hay, 10 pounds..................... ............. 8.5 0.44 4.4
Silage, 25 pounds................................ 6.6 0.3u 4.5
Bran, 4 pounds.....................................  3.5 0.48 1.8
Cottonseed meal, 1 pound ................. 0.9 0.40 0.4
Buffalo gluten feed, 1 pound............. 0.9 0.23 0.6
T o ta l........................................... 20.4 1.85 H.7 1:6.3
Standard................................................  28.8 2.97 13.3 1:4.5
“ How do they compare? Eight pounds short in total dry 
matter, one pound short in protein, one and one-half pounds 
short in carbohydrates; 30 per cent lacking in dry matter, 
nearly 40 per cent in protean, but only 12 per cent short in 
carbohydrates. What shall be used to bring the ration up? 
More roughage will increase carbohydrates faster than pro­
tein; more bran will do the same, but not as rapidly; more 
cottonseed meal will not, and more gluten food will help more 
than it will hinder. Inasmuch as it is of doubtful wisdom to 
feed cottonseed meal very heavily, let us see what the addition 
of 2 pounds of cottonseed meal and 1 pound of gluten feed 
will do.
Dry Digestible Digestible Nutritive 
matter, prot la. carbjbydrates. ratio.
Co'tonseed meal, 2 pounds............... 1.8 0.80 0.8
Buffalo gluten feed, 1 pound.............  0.9 0.23 . 0.6
T o ta l...........................................  2.7 1.03 1.4
Former r e s u lt .................................... 20.4 1.85 11.7
New tota l...................................  23.1 2.88 12.8 1:4.4
S tandard ...............................................  28.8 2.97 13.3 1:4.5
“ The ration now ‘balances,’ yet is still nearly 6 pounds 
short of total dry matter. Since the ration is a shade narrow
220
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rather than wide, one will naturally add now the material with 
the widest ratio, i. e., silage. Bui there is a limit to the bulk 
the animal can h indie, so that hay may be preferable with 
some animils. Let us increase the hay 2  ^pounds.
Dry Digestible Digestible Nutritive 
matter, protela. carbohydrates, ratio.
Hay, 2 i pounds.....................................  2.1 0.11 1.1
Second to ta l ......................  ...............  23.1 2.88 12.8
New to ta l...................................  25.2 2.99 13.9 1:4 6
Standard................................................  28.8 2.97 13.3 1:4.5
“ The result is still low in total dry matter, while giving 
plenty of nutrients. The ration lacks slightly in bulk but not 
in food. To try and obtain bulk with fodders on hand would 
result in feeding more than the standard amounts of the nutri­
ents. Bulk without much nutriment could be furnished by 
straw, but, as a matter of fact, this is not very important. A 
ration of 12.5 pounds hay, 25 pounds silage, 4 pounds bran, 3 
pounds cottonseed meal and 2 pounds of Buffalo gluten meal 
would meet the Wolff Lehmann standard requirements for a 900 
pound cow with a sufficient approximation to accuracy.
“This is a very narrow ration, and, if ever adopted, should 
be used with caution particularly at the outset. Three pounds 
of cottonseed meal is heavy feeding, heavier than is often 
advisable. Were half this replaced with linseed the ration 
would be the safer but a trifle poorer in protein.
“The longer and complete figuring is carried out as follows: 
The average analysis of mixed hay, so far as it pertains to the 
ingredients called for in the determination of the standard, is 
as follows (Table II): Dry matter 84.7 per cent (100—15.3 per 
cent water), crude protein 7.4 percent, crude fiber 27.2 per cent,
, nitrogen-free extract 42.1 per cent, ether extract 2.5 per cent 
The digestion coefficients for these ingredients are respectively 
(Table III), .59, .60, .59, and .49. Multiplying each percentage 
by its digestion coefficients gives the digestible ingredients in 
100 pounds (Table III), protein, 4.4 (7.4X.59) crude fiber, 16.3 
(27.2x.60), nitrogen-free extract, 24.8 (42.1X.59) ether f xtract, 
1.2 (2.5X. 49). Adding the fiber and the nitrogen-free extract and 
2.25 times the ether extract for “carbohydrates and ether 
extract,” we get 43.9. Ten pounds of hay being fed, each fig­
ure is multiplied by .10 (10 being 1-10 of 100) with results as 
follows: In 10 pounds of mixed hay, total dry matter 8.5 
p rnnds, protein 0.44 pounds, carbohydrates etc.. 4.4 pounds. 
These are the figures given on the top line of the table on page
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484, which were read directly from the convenience table (Table 
IV), at the left hand side of page 479. The use of this table 
obviates this tedious though simple calculation ”
For a consideration of the subject in general, Professor 
Henry’s work on “Feeds and Feeding” is recommended for 
those who may desire to study the subject more thoroughly 
than it is possible to present in this paper.
CONDIMENTAIj FOODS.
At present in addition to the important question relating to 
feeds and feeding the farmer has his attention attracted to the 
various advertisements of the so-called “cattle-foods” and the 
extraordinary claims made for these substances often lead one 
to conclude that it would be wise to give them a trial The 
following extract is taken from Bulletin No. 166 of tbe New 
York Experiment Station and presents the results of an 
investigation which will be of value to those interested in this 
subject.
“There is found very prevalent in our markets a class of 
substances bearing the term “food” that are noted chiefly for 
being sold in small packages at remarkable prices, on the 
strength of claims which are sometimes startling even in this 
time of daily miracles as set forth in the advertising columns 
of our newspapers. These proprietary wonders are usually 
marvelous both in their nutritive and their healing effects, for 
if one may believe the statements concerning some of ihem, 
they are remarkably loaded with nutritive energy and tbe dis­
eases they will not cure would be highly inte resting to the veter­
inarian as pathological novelties. It is most surprising to find 
after being toid that the effect of these ‘ ‘foods’ ’ is to enrich 
milk, produce bovine obesity with remarkable rapidity and 
banish disease, that so far no one of them has been exami ed 
that is not made up largely of some common grain product 
mixed with more or less of the commonest drugs and other 
substances having little curative value, nearly all of which of 
any merit whatever may be found on the pantry shelf or in the 
horse stable of many farms. It is strange,too, that farmers 
have not long ago discovered for themselves, if it is true, that 
when bran or some other common feeding stuff is compounded 
with the equally common charcoal, silt, sulphur, saltpetre, fen­
ugreek, etc., the nutritive power of the food is greatly 
enhanced and the drug takes on unheard of curative properties. 
Nevertheless we are asked to believe such is the case. No
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evidence of the accuracy of these unusual properties is furn­
ished, save the usual list of testimonials, the reliability of 
which may be judged in the light of the fact that some of the 
most absurd impositions ever perpetrated on the public have 
been abundantly approved by similar evidence. Years ago 
Lawes & Gilbert condemned patent foods at the prices for 
which they are sold, and important experiments conducted in 
recent years have not furnished the least justification of their 
purchase by stockmen. Farmers may accept with perfect 
confidence this statement, viz.: That there are no nutritive 
properties, compounds or influences yet discovered which are 
not possessed by the common feeding stuffs, neither is it possi­
ble to increase for well animals the nutritive effects of protein 
and carbohydrates by associating with them any compounds or 
drugs whatever.
As to the medicinal value of condimental foods, it may be 
safely asserted that well animals, properly fed, need no medi­
cine, and sick animals should receive treatment specifically 
adapted to their ailments. Universal preventatives and cure- 
alls of diseases are unknown and believed in only by those 
who are ignorantly credulous. More than this, many of the 
constituents of condimental foods have no recognized curative 
value.
But notwithstanding all that has been said again and again 
to the farming public concerning condimental foods, they still 
find a sale. Not less than fifteen brands have been examined 
at this station during the past two years, all of which were 
found in New York markets. Their analyses from a food 
standpoint follow:
SA M PLES  OP  PATENT FOODS COLLECTED IN  N EW  Y O R K  
D U R IN G  1898 AN D  1899.
Station Price per
No. Sample; where collectcd. pound.
445 Corning....................................................................................................
446 C o rn ing ...................................................................................................$ .20
448 Hornelsville..................................................................................................05
450 Hornelsville........................ ........................................................................25
451 Hornelsville.................................................................................................07i
456 Canisteo........................................................................................................ 25
457 Dansville.......................................................................................................18
458 Dansville.......................................................................................................10i
459 Dansville..................................... ................................................................ 13i
460 Mt. Morris................................................................................................. 06i
461 Mt. Morris................................................................................................... 10
462 Buffalo...........................................................................................................50
502 .......................................................................................................................... 15 223
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ANALYSES OF SAMPLES OF PATENT FOOD.
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445 Flower City Horse and Cat­
tle Food.............................. 9.27 11 29 14 37 9.70 21.0 5.'2
446 International Stock Food.. 8.13 9.92 13.88 5.68 21 9 7.91
448 Blatchford’s Calf M eal-- 7 12 5.74 26 13 4.23 22.7 4 56
450 Nutritone ............................ 6 90 20.17 22 19 4.94 23.5 f>.13
451 Pratt’s Cattle Food........... 7.25 6.36 14 56 5.78 35.4 7.53
456 Rochester Horse and Cat­
tle Food.............................. 8.00 8.19 18.44 10.59 21 5 3.61
457 Anglo-American Food for 
Stock .................................. 7.20 13.28 15 50 7.86 25 8 4.85
458 Climax Food ..................... 7.24 21 09 9 94 4.14 17 2 *22 53
459 Colonial Stock Food........... 7.28 14 51 9 81 11  94 28 8 2.54
460 Royal Stock Food...............
Baums’ Horse and Stock 
Food....................................
5.56 4407 11 25 9 73 13 1 3.52
461
8.05 10 87 27.81 13 00 9.2 7.75
462 Chas. Marvin Stock Food. 8 26 5 97 30.94 10 63 18.2 4 28
485 Triplex Stock Food........... 7.10 12.05 15.31 6 31 28.8 5.fc6
502 Champion Horse and Cat­
tle Food.............................. 8.99 14.40 10 69 4.74 41.2 4.68
539 W ilb u r ’s Seed Meal........... 7.13 12.16 20 00 8.18 20.9 5 63
“ In these mixtures were found as the principal constituent 
some common feeding stuff like bran or other wheat cffals, 
corn offals, linseed meal and so on. The special ingredients, 
added ostensibly for medical effect, were found to include 
charcoal, fenugreek, gentian, sulphur, salt, saltpetre, sodium 
sulphate, iron compounds and pepper.
“ Particular attention is called to the prices at which these 
‘foods’ are sold. The range is from $100 to $500 per ton, 
which is at least from $70 to $470 per ton more than the mate­
rials are worth for food purposes. It may be claimed, as some 
of the manufacturers urge, that these mixtures should be 
regarded as medicines. Even if this is true, the farmer who 
wishes to administer any of these common substances to his 
animals can do so at a small fraction of their cost in condi- 
mental feed by purchasing them as drugs and then mixing 
them with the grain ration as he wishes. For the promoters 
of these mixtures to claim that they have any knowledge of 
compounds and compounding not common to veterinary medi­
cine is charlatanism in its most offensive form.
“ Blatchford’s calf meal is advertised as a food of great 
value. Director Woods, of the Maine station, has given this
♦Mostly Sulphur.
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product a careful examination, and his report concerning it 
includes the following statements:
“ ‘ These goods were sent to an expert on food mixtures and 
adulterations, at the Connecticut experiment station, who 
reports as follows: “ I  have examined Blatchfords c.ilf meal 
under the microscope, and find it contains linseed meal, some 
product from the wheat kernel, some product from the bean 
kernel and a little fenugreek. The linseed meal appears to be 
the chief constituent. The wheat product is bran, middlings 
or some similar product consisting of starchy matter mixed 
with more or less of the seed coats. Bean bran was present in 
considerable amount and more or less of the starchy matter. ”
“ ‘ In a letter just at hand from Mr. J. Barwell, the proprie­
tor of these goods, he says: “ Regarding the ingredients, I 
cannot give you the exact constituents of it, but I  may say that 
it is composed mostly of locust bean meal with leguminous 
seeds, such as lentils, etc., and oleaginous seeds, such as flax 
seed, fenugreek and anise seed, all cleaned, hulled and ground 
together and thoroughly well cooked. There is no cheap mill 
food and no low grade feed enters into its composition. I  am 
prepared to go into any court in the United States and make 
an affidavit that there is no farmer in the United States that 
can compound Blatchford’s calf meal for less than $3.50 per 
hundred. ’ ’
“ ‘Locust bean meal, which Mr. Barwell claims to be the 
chief constituent of Blatchford’s calf meal, is practically not 
used in this country as a cattle feed. The average of ten 
English and German analyses show it to carry: Water, 14.96 
per cent; ash, 2.53 per cent; protein, 5.86 percent; crude fiber, 
6.39 per cent; nitrogen free extract, 68.98 per cent; fat, 1.28 
per cent.
“ ‘ It is evident, from the chemical analyses, that locust bean 
meal cannot be the chief constituent of Blatchford’s calf meal, 
but that the microscopist is correct that linseed meal is the 
chief constituent. Locust bean meal has only 6 per cent of 
protein, and, in order to make a mixture carrying from 26 to 
33 per cent of protein, it would be necessary to add large quan­
tities of goods, like linseed meal, rich in protein. As seen 
from the analyses, Blatchford’s calf meal has a feeding value 
somewhat inferior to old process linseed meal. Whatever it 
may cost to manufacture, no man who has sufficient intelli­
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gence to mix feeds can afford to buy it at anything like the 
price asked. ’
“ In the light of this information the farmers of New York 
must decide whether they can afford to pay at the rate of $100 
per ton for materials no more valuable than these which are 
generally offered in our markets at ordinary prices. Special 
mention is made of this feed because it is sold for distinctively 
food purposes, and because, prices considered, it perhaps does 
the farmer’s pocketbook as little harm as any other food men­
tioned in the above list, and less than all excepting No. 462. 
At the same time it typifies all those efforts here discussed of 
mixing common materials and selling them under extra­
ordinary names at extraordinary prices.”
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LA W N S AND L A W N  M A K IN G  IN  IO W A .
A discussion of the subject of grasses would be incomplete 
without some reference to lawns. There are few subjects of 
more general interest to the business man and owner of a home 
than the preparing and maintaining of a lawn. Nothing adds 
so much to the beauty of a home as a well-kept lawn. The 
owner of a few feet of ground delights in the smooth even turf 
as much as the owner of acres of ground Nor does anything 
add so much to the beauty of the home .as a green well-kept 
lawn, whether this consists of a few feet or a broad and large 
lawn with acres of ground, with its broad vistas and beautiful 
shrubbery here and there. A good, well-kept lawn should not 
only please the eye bat be restful to those who make use of it.
How to obtain a good lawn is not understood by everyone. 
Lamson-Scribner says:* “Firmness and permanency may be 
secured,but they are results which cannot be obtained by hasty 
and unskilled preparation. A perfect lawn cannot be made in 
a season, and the highest excellence sought comes only 
through intelligent care for a period of years. A green sur­
face may be secured within a few months under favorable con­
ditions, but a soft, velvety turf, which is both a delight to 
view and to walk on, comes only with years of patient care. ”
“In regard to the preparation and general treatment the 
published paper of Lamson Scribner may be used in this con­
nection.
Preparation of the Land.—“ In what follows, proper grading 
and thorough drainage are presupposed. A well-drained soil 
is of the first importance and is absolutely necessary to suc­
cess. Where the process of grading has involved much filling 
in; time should be allowed for the settling of the soil, and dur­
ing this period a hoed crop may be cultivated on the land to 
advantage. If the land is very weedy, the cultivation of corn 
or potatoes for a season will assist in reducing the stock of 
weeds. It must be remembered that the lawn when once
•Yearbook U. 8. Dept. Agrl. 1897: 355-378.
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formed is to remain undisturbed; the sward is to be permanent, 
and hence the importance of most thorough preparation of the 
soil. In most ca-es, particularly in eastern and northern 
states, a liberal application of fertilizers is necessary. If the 
land is native sod, this should be top-dressed in the fall with 
well-rotted stable or birnyard manure, and the sod then turned 
by plowing. The decomposition of this sod will add to the soil 
that most valuable of fertilizing elements, humus. In the 
following spring a top-dressing of old well-composted manure 
should be applied at the rate of 8 to 12 cords to the acre, 
according to the natural fertility of the soil, and the land cross 
plowed. The surface then should be made as fine as possible 
by repeated harrowing* aad thorough rolling before the seed 
is sown. The deeper the soil is stirred in plowing the better 
the results and the less care will be required in keeping the 
soil in good condition.
“ The nature of the subsoil has great influence upon the 
growth of the grass and the permanence and beauty of the 
lawn. Over a light and gravely subsoil the grass is not 
infrequently destroyed by summer drought The best soil for 
the formation of the lawn is a fine, sandy loam over clay sub­
soil. Where the effects of heat and drought are most severely 
felt, the soil must be most deeply and thoroughly worked in 
its preparation. It not infrequently happens in the case of 
dooryards and plots surrounding city and suburban residences 
that the soil is largely composed of the earth excavated in 
making the foundations. This earth is entirely unsuited for 
the g owth of grass, and, where a lawn is desired, should be 
entirely removed or covered to a sufficient depth with fine earth 
rich in humus, to insure the healthy and permanent growth 
of the grass. This aided soil should be at least one foot in 
depth and a depth of two feet will repay the extra labor in the 
final results.
“In western states and in the south it is not customary to stir 
the soil so deeply as recommended above. The practice, how­
ever, caa well be applied in most localities in the south, but in 
the west, where the soil conditions are essentially different 
from those in the east, the method pursued must be governed 
by the local requirements. A coarse, uneven soil will only 
yield coarse grasses and finely worked surface will produce 
the finer sorts, which alone are desired.
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Fertilizers.— “ Reference has already been made to the use of 
well rotted barnyard or stable manure in the preparation of 
the land'for lawns. This is the best fertilizer to apply when 
it is to be plowed under, but only old and well-composted 
manure should be used. Whea such cannot be obtained, com­
mercial fertilizers may be substituted, and with these a liberal 
supply of lime and bone meal can be worked into the soil before 
seeding. Whera it is necessary t i  apply fertilizers after the 
grass has started in order to maintain fertility, land-plaster, 
bone meal, nitrate of soda and hard wood ashes are most com­
monly employed. A full dressing of clear sheep manure, three 
to five tons per acre, followed by an early spring dressing of 
unbleached hard wood ashes (containing 8 per cent potash) at 
the rate of three to five tons per acre, acco-ding to the fertil­
ity of the soil, is advise! by one correspondent.
“ A common practice is do top dress lawns in the fall or early 
winter with a compost, adding in the spring a dressing of bone 
meal and hard wood ashes; ia the place of the fall dressing of 
compost, hard wood ashes may be substituted A too frequent 
use of hard wood ashes, however, is to be avoided, as it will 
induce the growth of clover at the expense of the grasses. 
Bone meal, hard wood ashes and lime are the fertilizers most 
generally used to maintain the fertility of the lawn, whether 
shaded or exposed to the sun. When the soil has been prop­
erly prepared and eariched, there is little difficulty in securing 
a good growth of grass under the trees if the branches are not 
too low.
Selection of Lawn Grasses.—“ The value and beauty of a lawn 
depends upon the color, tsxture and turf-forming habit of the 
grass selected. A grass may be of good color but harsh in 
texture and incapable of producing a turf, or it may form a 
good sward and have a satisfactory texture, but be deficient or 
even unsightly in color. ”
Kind of Lawn Grass for Iowa —The value and beauty of a 
lawn grass depends upon the texture and color of the grass, 
one that forms a good turf. In Iowa we have but one species 
that is generally used, namely, blue grass. In the tropical 
countries turf-forming grasses are almost unknown, so in the 
warmer parts of our owa country the good turf-forming grasses 
are less common than in Iowa. Tne chief glory of our north­
ern landscapes are the fine turf-forming grasses, and in the 
Mississippi valley blue gras3 is preeminent. “ Turf grasses
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are the pasture grasses of New E ig 'a id  and the middle states. 
Nowhere will we find a better turf or a finer or more even 
texture or more plea-ait to walk on, than in some of the past­
ures near the New England coast, waich have be n grazed by 
sheep for the past hundred years or more. Where these 
pastures have been grazed the closest and trampled the most, 
there will be the closest and most even turf, composed gener­
ally of a single variety of grass. Such turf as we are consid­
ering (turf suitable for lawns) is produced either by the grazing 
of stock, particularly sheep, or by the frequent and intelligent 
use of the lawn mower and roller. The value of sheep in turf 
formation is recognized by the managers of public parks, and 
has been taken advantage of by some This is notably the 
case in Ceitral Park, New York, and Druid Hill Park, Balti­
more.” In the semi-arid regions of the west the smooth, even 
turfs are wanting, the species frequently growing in bunches 
Northwestern Iowa departs somewhat from the conditions pre­
vailing in other sections of the state, since the rainfall for a 
good turf is somewhat deficient.
In regard to the color and texture: “ A deep, rich emerald 
green is the shade most desired in a lawn grass, as it is gen­
erally pleasing and certainly the most beautiful of all tints. 
No grass in the northern and middle states fills this require­
ment so well as Kentucky blue grass; the color of this grass, 
when grown under favorable conditions, may be regarded as 
the .standard upon which to base comparisons. Different vari­
eties of Kentucky blue grass show slight variations in color, 
some being lighter than others, but upon the whole the deep, 
rich shade of green may be relied upon. Some of the fescues 
possess an equally deep shade of green, but the best turf-form­
ing varieties of this grass usually have a grayish tint, which 
is more or less objectionable. Creeping ber.t and Phode 
Island bent are very much alike in color, but they are consid­
erably lighter than the Kentucky blue grass; and, should this 
be regarded as a fault, it is fully counterbalanced by their 
finer texture and superior turf-forming habit. Italian rye 
grass has a good color, and the fine-leafed variety of perennial 
rye grass is by no means an inferior lawn grass. The color of 
these rye grasses is not very different from Kentucky bl'ue 
grass, but there is a marked difference in the appearance of 
the herbage; the surface of the leaves of perennial rye grass
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has a shining or polished appearance not apparent in Ken­
tucky r>lue grass. ”
“Reference has already been made to the degree of fineness 
of sev ral vadeties of grasses, but the narrowness of the leaf 
blade does 1 ot always determine the texture. Some of the 
varieties of fescuses have exceedingly narrow or thread-like 
leaves, but ihe turf f >rmed by them may be harsh and unpleas­
ant to the touch. Other grasses again may have compara­
tively broad leaves, which are soft and flexible, and the turf 
they produ e may possess a desirable texture. ”
Varieties.—The Iowa lawn is generally represented by but a 
single sp cies of grass, namely, blue grass (Poa pratensis). 
White nr Dutch clover (Trifolium repevs) is frequently sown 
and when not sowa frequently comes into the lawns and is 
most desirable. The fescue grasses and timothy are some- 
t mes sown, more frequently to obtain a quick growth of grass, 
but neither has an abi ing place. The bent grasses (Agrostis 
alba) are somet mes found, but in old lawns it seldom finds a 
place; th blue grass crowds all but the c over out. The best 
lawns are those that consist of but a single species
Selection of Seed.—“Th- greatest care should be taken to pro 
cure s eds of the very best quality of the variety desired. The 
highest priced seed is the cheapest in the end. A cheap grade 
may always b-* looked upon with suspicion, and is usually dear 
at any price, and the sowing of seed of aay grade upon a poorly 
p r e p a r e d  seed bed is wasteful.
“It has long been a common p-r.ctice to use a variety of 
seeds or so called “lawn mixtures” in seeding down lawns. 
Those advocating these mixtures argue that there is no one 
grass ihat will suit the ordinary lawn maker, as he wants a 
lawn quickly, he wants a lawn fine, and he wants it to be 
permanen , r suits which it is claimed can only be obtained by 
mixtures. Further, it,is asserted that the variety in the mix­
ture best suited to the soil and climatic conditions will event­
ually run our, the others, and the lawn will finally be composed 
of a single species. This course will manifestly cause a delay 
in s cur ng a satisfactory turf, and when, there are several 
varieties of grasses combined the liability of introducing weed 
seed is great y ir  creased.
‘ ‘One of the chief f» atures of beauty in a lawn, as already 
stated, is uniformity in color, ard this cannot be obtained by a 
mixture of varieties of grasses; the color will always be mottled
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and irregular. Under the most favorable conditions it is diffi­
cult to procure absolute uniformity in color, for there is likely 
to be a variation in the shade of tint between individuals of the 
same species.
“Uniformity of texture is impossible where two or more 
varieties of grasses are sown; no two species possess exactly 
the same degree of finness, and even individual plants or 
strains of the same species are apt to vary in this particular.
“The mixing of creeping bent with Kentucky t lue grass is 
like mixing the good with the bad, and such a combinati ,n has 
a real disadvantage, which is particularly manifest in the later 
autumn months when the distinctive coloring of the two grasses 
is especially pronounced. The lawn composed of these two 
species is thea almost unsightly because of its decided mottled 
appearance; the dark green of the blue grass stands out in 
striking contrast with the paler color of the creeping bent. 
For the same reason white clover should never be sown with 
the bent grasses.
The Amount of Seed Used per Acre.—“The amount of seed to 
be u-ed will depend somewhat on the character of the soil, but 
more particularly upon the quality and kind of seed used. 
The seed, of course, should be sown much more thickly than 
for hay production, and allowance has to be made for the 
thoroughness with which the seed has been cleaned from chaff. 
Rhode Island bent and creeping bent are both likely to con­
tain a large amount of chaff and imperfect seeds, and the 
quality of seed sown should bs sufficient to make allowance for 
this. Under the new methods of cleaning seeds of Kentucky 
blue grass, the chaff is almost entirely removed, but in the case 
of this grass there is often a lack of vitality, or germinating 
power, and it is always bsst to use a liberal quantity in seed­
ing down a lawn.
“ Mr. William Doogue, superintendent of public grounds, 
Boston, sows four bushels of Kentucky blue grass and red top, 
mixed in equal parts, to which about six pounds of white clo­
ver have been added, to the acre, or one peck to 300 square 
yards. Owing to the great variation in the weight per bushel 
of grass seeds of tbe same kind (due to the presence of more 
or less chaff), it is best to base tbe amount upon weight rather 
than measure, and from fifty to sixty pounds of seed of fine 
quality is not too much to use upon an acre of ground, or one 
and one-half pounds to 100 square yards. Poor land requires
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more seeding than fertile land. Some advise as much as 100 
pounds of seed to the acre/’
Time of Seeding.—In this state it is advisable to sow as early 
as possible in the spring—middle of March to first of April. 
Fall is uncertain with dry weather. In September it is diffi­
cult to get a stand, although, if the fall is a favorable one for 
rains, September is a good month to sow. To is will enable 
the roots to get a good start to prevent winter killing, which 
takes place frequently when the young plants are thrown out 
of the ground and drying out. A better start with blue grass 
may be obtained by sowing a small amount of white clover. 
“ The seed must be sown or scattered evenly over the surface 
if a patchy and unsightly growth is to be avoided. It is best 
to select a time when there is little or no wind atd, if possible, 
immediately previous to an expected rain. Care must be 
taken not to cover the seed too deeply. A very light raking 
or brushing may be allowed and is even advantageous, but 
generally rolling will be sufficient. The rolling is necessary 
to make the surface soil firm, to press the seeds into close 
contact with the earth and to render the surface smooth and 
even. The germination of the seed largely depends upon the 
depth to which it is covered. An eighth of an inch is ample 
covering for most grass seeds, while Kentucky blue grass is 
said to germinate best when exposed to the light and conse­
quently not covered at all. ”
Transplanting Turf.—In the town lot or some public places 
the transplanting of turf is often resorted to. The first desid­
eratum is a pure turf of one variety of grass, and this is not 
difficult to obtain anywhere in Iowa. The turf is cut to appro­
priate lengths. The ground which is to receive the turf should 
be well loosened; the turf is laid closely, rolled and watered. 
In this way a fine turf may be had the first season. “ Where 
the supply of pure turf is limited, but still can be obtained, it 
may be cut into small pieces two or three inches square and 
these set out at intervals of six or eight inches, be ng pressed 
into the soil about one-half inch below the uncovered surface, 
which will eventually settle a little, and, if the soil has been 
properly prepared, the growth of the grass will soon cover the 
ground and make a satisfactory sward much more quickly ihan 
can be obtained by seeding. This method has the advantage, 
too, of insuring the production of exactly the kind of turf 
desired, a result not always to be obtained by sowing the seed.
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A lawn of limited extent planted in this way at'Washington, 
D. C., early in September was fairly well covered with grass 
by December 1st. ” If the season is a favorable one, this turf 
will be an even one the second season. The dry midsummer 
weather will matsrially check its development. The weeds 
should be kept down, preferably by mowing them.
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